Vor. 98, Nos. 8-4 > . SEPTEMBER-DECEMBER, 1969 


2 THE PHILIPPINE : 
_ JOURNAL OF SCIENCE ~ 


MANILA 
BUREAU OF PRINTING 
1972 


06:081 


EP аж 


NATIONAL SCIENCE DEVELOPMENT BOARD 


Juan S. SALCEDO, JR., М.5., M.D., Chairman 
DOMINADOR О, Reves, LLB., Officer-in-Charge, Office 
of the Vice-Chairman and Executive Director 
MEMBERS ОР THE BOARD 
PEDRO G. AFABLE, B.S.C.E. GEORGE T. MaRcELO, B.S.B.A. 
CoNsTANCIO M. ANCHETA, PH.D. AucusrO L. ТЕХМАТАҮ, PH.D. 
Jose В. VgLAsco, PH.D. 


NATIONAL INSTITUTE OF SCIENCE AND TECHNOLOGY 
Јоѕв В. VELAsCO, PH.D., Commissioner 
FLAyiANO M. YENKO, A.B., B.S., Deputy Commissioner 


Agricultural Research. Center Industrial Research Center 
CLARE R. BALTAZAR, PH.D. FELIPE Li. SANTILLAN, B.S.M.E. 
Director Director 


Biological Research Center Medical Research Center 
Luz BAENS-ARCEGA, M.S. Ковымо М, ReLova, M.D. 
Director Director 


Food & Nutrition Research Center | Test & Standards Laboratories 
Сомваро R, Pascual, M.D., M.P.H. Jose P. Puanas, B.S. CHEM. ENG. 
Director Acting Chief 


THE PHILIPPINE JOURNAL OF SCIENCE 


Published quarterly by the National Institute of Science & Technology 
(Formerly Bureau of Science) Р.О. Вох 774, Manila, Philippines 


EDITOR 
CAMREN LL. INTENGAN, PH.D. 


ASSOCIATE EDITORS 
Chars В. BALTAZAR, PH.D.; ILEANA K. F. CRUZ, А. M.; GUILLERMINA 
MANALAC, M.S. 


MANAGING EDITOR 
ANGEL Y. Liga, В.5.С. 


CONTRIBUTING EDITORS 
Agriculture 2 Geology 


ANACLETO B. CORONEL, D.V.M. 


Faustino T. ORILLo, PH.D. 
ANTONIO PIZARRO, PH.D. 


Anthropology 


ALFREDO Е. EVANGELISTA, М.А. 


RopERT B. Fox, PH.D. 

Е, LANDA Jocano, PH.D. 

Е, ARSENIO MANUEL, М.А, 
Botany 

DEMETRIO P. MENDOZA, M.S. 

Jose VERA SANTOS, PH.D. 


GREGORIO T. VELASQUEZ, PH.D. 


Chemistry 
ALFREDO C. SANTOS, PH.D. 


AUGUSTO L. TENMATAY, PH.D. 


Nutrition 
Leon б. Акејо, B.S. 
JOSEFINA B. Jayme, M.D, 
SoNIA Y. pe LEON, PH.D. 
Luz U. ОйАтЕ, PH.D. 


Антоко ALCARAZ, MLS. 
Cesar B. Ipanez, M.S. 
Mateo Н. TuPaz, PH.D, 
ELPIDIO C. VERA, M.S. 


Medicine 
Pauro C. Campos, M.D. 
Сомваро S. DAYRIT, M.D. 
Rocsio N. RELoYA, M.D. 
VICTOR VALENZUELA, M.D, 


Microbiology 
Macario Paro, В.Б.А, 


Nuclear Science 
PEDRO G. AFABLE, B.S.C.E. 
RAMON SAMANIEGO, PH.D. 
Сетило B. Vrapo, PH.D. 


Zoology 
МЕША P. SALAZAR, M.S. 
Lgorotpo B. UICHANCO, П.С. 
AGUSTIN F. UMALI, B.S. 


i 


THE PHILIPPINE 
JOURNAL OF SCIENCE 


VoL. 98 SEPTEMBER-DECEMBER, 1969 Nos. 3-4 
IN MEMORIAM * 4 
РОТЕМСТАМО ARAGON Y ROSARIO: 
(1914-1969) 


Dr. Potenciano R. Aragon, Professor of Microbiology and 
Dean of the Institute of Hygiene, University of the Philip- 
pines joined his creator on June 10, 1969, a victim of coronary 
heart, attack. 

He was born in Manila on May 19, 1914 and was a product 
of the public school system, finishing his elementary education 
at Singalong Elementary School in 1928 and High School at 
the Arellano in 1982. Then he enrolled at the College of 
Liberal Arts, University of the Philippines for a 2-year 
preparatory medicine which he finished in 1935. He then 
proceeded to take up medicine at the State University and 
graduated in 1940. Among his classmates were Drs. Arturo 
Reyes, Gloria Aragon, Jaime Aquino, Angelina Santos, Nelly 
Herrera, Jesus Nolasco, Mario Oca, Irineo Sunico, Antonio 
Tan and Florante Bocobo. Аз a college student he was well 
behaved, quiet and unassuming and minded his own business. 

Shortly after graduation, the Institute of Hygiene of the 
State University offered him the position of Research Assist- 
ant. The following year (1941) he was sent to Johns Hopkins 
University School of Hygiene and Public Health as a fellow of 
the Rockefeller Foundation from where he earned the degree 
of Master of Public Health. After graduation in 1942, he 


* By Dr. Benjamin 0, Cabrera, dean, Institute of Hygiene, Manila. 
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joined the U.S. Army as First Lieutenant and was sent to 
undergo further training at U.S. Army Medical Schools such 
as the Medical Field Service School at Pennsylvania; Chemical 
Warfare School at Canal Zone, Panama. In a relatively short 
time he was promoted to the rank of Captain, then to Major. 

After the war he returned to the Philippines to give service 
to his alma mater as Instructor in Hygiene in 1946. He was 
promoted to Assistant Professor and Acting Head of the 
Department of Sanitary Bacteriology and Immunology in 1947. 
From 1950-1960 he was promoted in rank from Assistant 
Professor to Associate, then to full Professor and Chairman 
of the Department of Medical Microbiology. In 1968 he was 
appointed Dean of the Institute of Hygiene, а. position he ably 
held until his very untimely death. He is survived by his 
wife, Leonor Malay Aragon, who is presently the Dean of the 
College of Nursing, University of the Philippines. 

He was a recipient of several fellowships. In 1955, he was 
sent to Johns Hopkins University as an exchange professor of 
the U.P.—Johns Hopkins Program sponsored by the Rocke- 
feller Foundation and WHO. In 1968 he was а recipient of a 
3-month travel grant sponsored by the Rockefeller Foundation 
to visit Schools of Publie Health in the United States, Europe 
and Asia. 

Aside from felowships he was invited to several interna- 
tional meetings and/or congresses. In 1964 he was a delegate 
to the Fifth Congress of Tropical Medicine and Malaria held 
at Rio de Janairo. In 1965 hc participated in the symposium 
on cholera held in Hawaii. Не has about 24 Scientific pub- 
lieations and the most recent just prior to his death was en- 
titled "Serratiosis in a Nursery" published in this issue. 

He was а member of the National Research Council of the 
Philippines, Philippine Medical Association, Philippine So- 
ciety of Pathologists, Expert Panel on Health Laboratories 
of the World Health Organization, Philippine Public Health 
Association, Honor Society of Phi Kappa Phi, Philippine 
Board of Preventive Medicine and Publie Health and many 
others, 
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LIST OF SCIENTIFIC CONTRIBUTIONS OF DR. POTENCIANO R. ARAGON 


1949 A study of caronamide as a penicillin booster. Acta Med. Philip. 
(3) 5: 45-58. 

1952 Experience of Filipino children to diphtheria infection. Acta Med. 
Philip. (1) 10: 359-272. 

1956 Isolation in the tropies of intestinal pathogens on SS medium with- 
out controlled incubation, Am, Jour. Hyg. (3) 64: 281-288. 

1959 Current status of erythromycin: laboratory and clinical studies on 
the propionyl erythromycin. Acta Med. Philip. (1) 16 (July- 
Sept.). 

1959 Esch. coli serotypes associated with diarrheal conditions in Ma- 
nila. Journ. Phil. Med. Assoc. (1) 35: 20-24. 

1959 Cryptoceeeus neoformans infection of the brain: laboratory studies. 
Acta. Med. Philip. 16; 23-28. 

1959 Studies on' Esch. coli serotypes in animals. Acta Med. Philip. (1) 


15: 43-50. 
1960 Abuse of antibioties and bacterial resistance. Sci. Rev. (4) 1: 
8-9. 


1960 Bacterial resistance developing from abuse of antibiotics. Phil, 
Jour. Surg. Spec. (4) 14: 193-196. 

1960 Clinical and Zn vitro efficacy of propionyl erythromycin ester. An- 
tib. Med. Clin. Ther. (10) 7: 623-636. 

1960—Actinomycosis, report of a case. Acta Med. Philip (1-4) 17: 

1961 81-100. 

1960— The contribution of medical microbiology to the teaching of sur- 

1961 gery. Acta Med. Philip (1-4) 17; 58-56. 

1961 Microbial agents in infectious diarrhea. Jour. Phil. Mcd. Assoc. 
(7) 37: 514-523. 

1961 Prevalence, phase types and antibiotics sensitivity of hospital- 
acquired staphylococei-A one-year study at the Philippine Gen- 
eral Hospital. Phil. Jour. Surg. Surg. Spee. (2) 16: 85-94. 

1961 Propionyl erythromycin ester-laboratory and clinical appraisal. 
Jour. Phil Med. Assoc. (5) 37: 315-321. 

1961 Some aspects of blood transfusion reactions—A study of organism 
found in 62 bottles of blood. Jour. Phil. Med. Assoc. (5) 87: 
315-321. 

1962 The el tor type vibrio in the recent outbreak of cholera: Part I; 
Isolation and identification: Part II; Serological reaction of the 
cases: Part III; Isolation of the vibrio in food and water. Jour. 
Phil. Med. Assoc. (12) 36: 983-1002. 

1963 Agglutinative and antihemolysin titers in serum of cases of el tor 
cholera infections. Am. Jour. Trop. Med, Hyg. (895) 12: 803- 
894, 
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Antibemolysin activity of sera of el tor cholera patients. 
Journ. Trop. Med. Hyg. (6) 12: 893-804. 

Leptospira manile, a new species isolated from rat in M 
Jour. Inf. Dis. (2) 118: 164-166, 

A new Leptospiral serotype in the pyrogens group, Періс 
manile 112: 164-166. 

Serological reactions to el tor type (cholera) vibrio in 
Proc. Tth Intl Cong. Trop. Med. Malaria, Rio de Janeiro, | 
3; 27-45. 

Studies on leptospirosis: II: Laboratory evidence of humo 
feetion, Acta Med, Philip. (4) 1: 196-198. 


Isolation of leptospira from rats, dogs and pigs. Philip. Jour 
94; 45-54. 
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DR. POTENCIANO R. ARAGON 


REPRODUCTION, LARVAL DEVELOPMENT, AND 
CULTIVATION OF SUGPO (PENAEUS 
MONODON FABRICIUS) * 

Ву D. К. Уилл, ANTONIO VILLALUZ, BIENVENIDO LADRERA, 
Марр SHEIK, ANP ALEJANDRO Go: A 
University Research Center, Mindanao State University, Philippines 


THREE PLATES AND FIVE TEXT FIGURES 


INTRODUCTION 


The present report deals on the reproduction and larval 
development of sugpe (Penaeus monodon Fabricius). The 
cultivation phase of the project, now in progress, shall ре the 
subject of our next publication. 

In the local traditional method of brackish-water fishpond 
management, sugpo has been considered as only secondary to 
bangos (Chanos chanos Forskáü!) which of course has been 
the primary product in such pond. Unlike the bangos finger- 
lings, which are purposely planted and cultivated with care, 
generally, sugpo fry enter the fishpond through the main gate 
only by chauce. The average produce per hectare per year is 
350 kilograms of bangos and only from 50 to 100 kilograms 
of sugpo. 

Lately, with the introduction of improved techniques in 
aquaculture, it has been possible to harvest 2,000 kilograms of 
bangos per hectare per harvest, and in pure culture of sugpo 
as much as 500 kilograms may be produced. In view of the 
growing demand of sugpo both in the local and foreign mar- 
kets, most fishpond owners in the Philippines are now starting 
to shift to pure sugpo culture. The price per kilogram in the 
local market is from P6.00 {о P10.00, while in Japan (Tokyo 
Central Market), fresh prawns sell at from 7 to 30 U.S. 
dollars ($7.00—930.00)! per kilogram. Japan alone imports 
around P92 millions worth of shrimps every year. The United 
States and France may also be considered as potential markets 
for our sugpo exports. 

*Technical Report (July 1, 1969—June 30, 1970). MSU-NSDB As- 
sisted Research Project No. 2.156. 
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The Philippines has large areas of mangrove swamps, which, . 
in addition to more than 150,000 hectares of brackish-water 
fishponds, can be developed and/or redesigned for conversion 
into pure sugpo farms. The climate and general ecological 
conditions throughout the country is highly favorable, if not 
most ideal for prawn culture because this crustacean prefers 
warm water with high salinity for spawning, larval develop- 
ment and normal growth. Та Japan it has been observed that 
Penaeus japonicus stops feeding when water temperature 
drops down to 10°C or lower, thereby adversely affecting not 
only its normal growth but also the development of the prawn 
industry itself. 

In view of all the above-mentioned favorable factors in the 
cultivation of sugpo in the Philippines, it is envisioned that 
prawn or sugpo farming will develop into a lucrative industry 
that would bring in much needed dollars and enhance our 
economic development. With the establishment of this new 
industry, continuous supply of sugpo post larve or juveniles 
will be required for stocking purposes to maintain year round 
harvest not only in maximum quantity but also of competitive 
quality for local and especially for foreign markets. Nature 
alone cannot be depended upon to supply all the needed stock 
of young sugpo for the expected accelerated sugpo-pond devel- 
opment, inspite of the available fishing grounds throughout the 
country, especially with the ever-increasing problem of water 
pollution due to poisonous effluents from heavy industries 
flowing into the same waters where our fishes, including sugpo, 
live to grow and spawn. Overfishing and the rampant use 
of dynamite are harmful practices, which adversely affect the 
lives of fishes in the inland waters. Hence, aquaculturists 
have to conduct further studies in order to aid nature not only 
for the purpose of establishing а new industry but also to 
conserve our sugpo fishery. Results from experiments prove 
that hatching of eggs under controlled conditions insure much 
greater survival rate of fry in comparison to the natural 
conditions. 

The artificial culture of sugpo with the help of a hatchery 
is one of the main objectives of this research. More than 
10,000 sugpo fry have been produced from around 1.5—million 
eggs laid by a mother sugpo in the Mindanao State University 


? Shigeno, July, 1970. 
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Marine Research Laboratory. 15 is expected that as we im- 
prove on our hatchery and larva! feeding techniques and with 
the acquisition of much needed additional facilities, we will be 
able to produce sugpo fry in more substantial quantities. 


REVIEW ОР LITERATURE 


Early workers on prawns in the Philippines concentrated 
their efforts mainly on the taxonomy and the cultivation of 
sugpo. Blanco and Arriola (1937) were the first to attempt 
а systematie study of the prawns belonging to family Penaei- 
dz. Villaluz and Arriola (1938) made the same study on the 
other species of the same family known in Philippine waters. 


Owing to the important economie role of sugpo in the fish- 
pond industry, several articles about its cultivation had been 
written. Villadolid and Villaluz (1950) were the first to 
conduct observations and suggest various improvements re- 
garding the culture of sugpo in the fishpond. Similar works 
were done by Mane, Villaluz and Rabanal (1952); Villaluz 
(1953, 1965); Delmendo and Rabanal (1956); and Cases- 
Borja and Rabanal (1968) all of which tried to disseminate 
to fishpond owners improve methods of management necessary 
for the development of sugpo pond industry. 


In Taiwan, Huang (1969) made mention of his observations 
on the capacity of sugpo fry to stay alive under a very wide 
range of water salinity, as a means of comparison with that 
of Penaeus japonicus Bate. Esguerra (1970) in his unpub- 
lished report to the Chairman, Development Bank of the 
Philippines, incorporated the "Feasibility Survey Report on 
Shrimp Cultivation on the Coast of the Philippines" by Shige- 
no, who mentioned the fact that sugpo is an entirely difterent 
animal compared with Penaeus japonicus. According to him, 
it is possible that sugpo spawn along the coast of inland 
waters of the Philippines. Tiews (1958) in his survey of the 
marine fishery resources reported the absence of gravid female 
sugpo in the offshore fishing grounds of Manila and San Miguel 
bays, so he presumed, like Shigeno, that mature sugpo migrate 
to and lay their eggs along the inland and coastal waters. 
Our findings tend to prove the truth of the above presumptions 
as we have collected mature specimens of Stages 4 and 5 (Fig. 
1) not only along coastal waters but also inside the fishponds 
around Panguil and Iligan bays. 
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MATERIALS AND METHODS 


Sugpo samples were gathered from the commercial catches 
of baklad located along Baroy, Lanao del Norte and Tangub 
City, Misamis Occidental, both places bordering Panguil Bay. 
These two places, which are approximately 5 kilometers apart 
across the bay are considered the major sources of sugpo in 
the area. In the collection of specimens, great care was taken 
to make representative samples by taking them at random 
before the catch were sorted out. From these samples, the 
following, among others, have been determined: carapace 
length—total length relationship; length frequency distribu- 
tion; sex ratio; and ovary naturation. 

Regular market surveys were also conducted in different 
markets around Panguil and lligan bays in order to gather 
additional data especially on size measurements and sex ratio. 
To further augment the data, fishpond owners and caretakers, 
fishermen, vendors, middlemen, market stall holders and other 
dealers of sugpo were interviewed regularly. 

Aside from the random sampling, live gravid females were 
collected from different fishing units around the bay and were 
taken to the MSU Marine Research Laboratory at Naawan, 
Misamis Oriental. The live specimens were stocked inside 
aquaria and experimental tanks where their feeding and 
spawning habits were observed. The periodic moltings of the 
Specimens were recorded to serve as basis for the study of the 
rate of growth under controlled conditions. Oceanographic 
records like tidal ranges, water temperatures, salinity, cur- 
rents, pH, plankton collections, bottom samples, stomach con- 
tents and other were also collected in order to determine the 
ecological requirements of the sugpo. 


RESULTS AND DISCUSSIONS 


Length-weight relationships.—Several workers considered 
total length from the tip of rostrum to the tip of the telson 
as the most appropriate measure of length in prawns. Recent 
findings [Nomura (1968) 1, however, tend to show that cara- 
pace length, from base of the eye-notch to the posterior mid- 
dorsal edge of the carapace, is more adaptable than total 
length. This is so because the rostrum and the tip of the 
telson are often cut off or easily damaged due to handling. 
The carapace length, therefore, is adapted in the present 
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research work as the standard measure of length and the basis 
for comparison with total length. 

Carapace length-total length relationship.—The analysis of 
biometrical data are shown in Table 1. Data on carapace 
Jength were grouped into 3 mm intervals. Regression co- 
efficient of carapace length on total length (Figs. 1 and 2) 
were based on 510 males and 482 females. In this case, a 
significant difference between the sexes was found. The equa- 
tions are: 

Males: Y = —104458 + 0.29084 X 
Females: Үс 95 40289 X 
where X is the total length and Y is the сагараее length both 
in mm. 


Carapace length-total weight velationship.—Regression co- 
efficicient of total weight on carapace length (Figs. 3 and 4) 
were calculated by least square of the logarithmic transforma- 
tion using data on 510 males and 482 females, shown in Table 1. 
In this case, a significant difference was found between sexes. 
The equations are: 


Males: Log W = —24244 + 2.502 Log © 
Females: Log W = —2.77562 + 2.1385 Log C 


where W is the total weight and C is the carapace length. 


SIZE AND SEX COMPOSITION 


Length frequency.—The frequencies for the period from 
December 1969 to March 1970 are shown in Fig. 5. The 
frequency groups of males were represented by sharp peaks 
cwing to their small size range, while those for females were 
flattened. Тре shifting of the modal size of female in January 
may possibly be due to their migration to the spawning area 
leaving only the immature female prawns and the males, 'The 
shifting of the mode from January to March may be con- 
sidered as their monthly rate of growth. The male mode 
seems to remain stationary which may mean to suggest that 
its growth becomes very slow at 36-mm carapace length, the 
modal size. Further investigations along this line is in 
progress. 

There is a significant size disparity between the two sexes 
in the 4 months sample, the female attaining a bigger size. 
This size disparity, however, is common in other penaeids as 
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Fic. 1. Relationship between carapace length and total length of male 
sugpo (Penaeus monodon Fabricius) at Panguil Bay. 
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Fic. 2. Relationship between carapace length and total length of female 
sugpo (Penaeus monodon Fabricius) at Panguil Bay. 
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sugpo (Penueus mowodon Fabricius) at Panguil Bay. 
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Fic. 5, Carapace length distribution of sugpo (Penaeus monodon Fabricius) 
from December to March 1970 at Panguil Bay. 


pointed out by Khandker (1968). From the specimens col- 
lected the largest male has a carapace length of 49 mm and 
the largest female 67 mm. The smallest adult size cannot be 
considered at this time because the boundary beeween juvenile 
stage and adult stage is still to be established, 

Sex ratio.—According to Tiews (1958) the sex ratio of the 
commercial] shrimp stocks in Manila Вау is more or less 
balanced. The present data from Panquil Bay tends to differ 
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from his findings. In our coilection from December 1969 to 
March 1970 the female dominated the male only in December, 
while males dominated in ай the 3 other months, Sampling 
is continued to complete the year round monthly sex ratio. 

Growth vaie.—One basis for making an estimate on the 
growth of crustaceans is their moltings. The growth of 
prawns is directly related to the molt cycle, since size in- 
creases cannot occur while the animal is stil encased in its 
exoskeleton {Schaefer (1968)]. Preliminary findings show 
that both the male and female specimens placed in aquaria 
increase their сагарасе length by 1 mm every 20 days. Tiews 
(1958) used the Peterson method and estimated ihe yearly 
total length increase of female to be some 7 em or 70 mm and 
in the male 3-4 em or 30-40 mm ай in the natural habitat. 
From these estimates, the prawns seem to grow more slowly 
in the culture tanks, and faster in the open sea. Sex dimor- 
phism based on Tiews' findings first appear at some 50 mm 
total length: the present work has not yet established this. 

Maturation.—Due to apparent inconsistencies as to the num- 
ber of maturation stages reported by various workers, the 
present writers temporarily adopted the five maturation stages 
set by Rao (1968) for four species of Penaeide: 

1. Immature stage, where the ovaries are thin, translucent, unpig- 
mented and confined to the abdomen; 

2. Early maturing stage, where the ovary is increasing in size and 
the anterior and middle lobes are developing; 

3. Late maturing stage, where the ovary is light green and is visible 
through exoskeleton and the anterior and middle lobes fuliy developed; 

4. The mature stage, where the ovary is dark green and ova larger 
than in the preceding stage and which is believed to be the last stage of 
maturity before actual spawning; 

5. Spent recovering stage, which is distinguished only from the imma- 
iure stage by the size of the prawn. 

Stages 3 and 4 are found only among female specimens with 
60-mm carapace length and above. Fig. 2 shows the general 
appearance of an enlarged mature ovary of sugpo belonging to 
Stage 4. Kunju (1968) found that the mature and spent 
Solenocera indica Nataraj have the same size and that in other 
penaeids spawning follows soon after when once the ovary 
reaches the mature stage. It is found that the same holds true 
for P. топойоп. 

067081——2 
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Gravid females.—The pregnant or gravid female sugpo are 
collected from fish corrals popularly known in Panguil Вау as 
"tower" and from among the hands of gill net fishermen. 
Prawn fishing is done at night in grounds where the bottom 
is generally composed of sand and mud, at depths ranging 
from 314 fathoms to 26 fathoms. 

Unlike the Japanese prawn, the gravid female sugpo does 
not have the stopper in its thelycum so that it is not easy to 
determine readily if it has already undergone copulation. 
Gravid females therefore are selected by examining thoroughly 
the development of the ovaries through the dorsal epidermal 
Shells. 1% has been found that females with ovaries which are 
deep brownish-green in color, thick and well-defined in appear- 
ance are apt to lay eggs easily. Under this condition, the 
spermatophores must have been injected earlier into the body 
of the females by the males so that the absence of stopper in 
the thelycum becomes immaterial. 

In transporting gravid females from the field to the hatchery, 
plastic bags measuring 50 x 96 cm, half filled with sea water 
and charged with oxygen, are used to contain not more than 
two specimens. The point is to keep them in healthy condi- 
tion during transit and our experience shows that even after 
12 hours, the gravid females spawn normally. 

The spawning tanks.—In the MSU Marine Research Labora- 
tory, spawning tanks of different sizes, shapes and materials 
are used. There are three marine plywood tanks each meas- 
uring 2X 1 X 1 m with a total holding capacity of 6 т? of 
sea water. Another spawning tank is an aquarium measuring 
175 X 54 X 50 em, the front of which is tempered glass 3/16 
inch thick. 

Sea water is pumped into the tanks during high tide espe- 
cially when the water is clean and the salinity is high. All 
the pipes used (for water and for aeration) are poly-vinyl, so 
with all the valves and other adjustments and accessories. 
Poly-vinyt is utilized to avoid rust formation which is the 
result when ordinary G. I. pipes are used. Airstones are 
used to supply air into the water at the rate of one airstone 
for every 3 m? of bottom utilized. 

Spawning.—There are many biological factors which deter- 
mine the number of pregnant sugpo to be stocked into the 
breeding tank. However, in the MSU laboratory, 1 m? of sea 
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water for each spawner is utilized. The gravid females arrive 
before sunset and are immediately transferred into the tanks 
with water temperature of not lower than 26?C. 


Spawning generally takes place at night, between 8 p.m. and 
4 a.m. with water salinity ranging from 29 to 33 ppm and 
water temperature from 27? to 299С. On the average, each 
female prawn spawned 15 X 10: fertile eggs. In the case of 
small and deformed eggs, these were laid in mass and did not 
become fertilized. 


LARVAL DEVELOPMENT 


Nauplius.—Sugpo eggs are spherical and isolecithal, with 
sizes from 0.25 to 0.88 mm in diameter, although majority of 
them measure 0.27 mm in diameter. Eggs in advanced stage 
of embryonic development have the appendages prominently 
developed. The egg membrane is colorless and transparent. 


Plate 1, fig. 1 shows the 1st nauplius (Ni) just released from 
the egg membrane at approximately 12 hours after spawning. 
The eggs begin to hatch at water temperature ranging from 
28° to 29.5°С. The newly hatched nauplii measure from 0.31 
to 0.33 mm in body length. Plate 1, figs. 5 and 6 show the 5th 
nauplius (N;) that is 0.89 mm in body length and the 6th 
nauplius (№), 0.41 mm body length, respectively. The 6th 
stage is characterized by elongated body and also by the 
bilobed posterior end. In addition, the antennule, antenna 
and mandible are already very distinct. 


The sugpo larve remain in the nauplius stage for about 48 
to 53 hours, molting 6 times at 28°C water temperature. The 
nauplii swim in all directions and do not require any outside 
food as they are provided with yolk inside their bodies to last 
them through this stage up to the first zoea. 


Zoea.—The 1st zoea (Zi) is shown in Plate 2, fig. 1, with 
body length of 1.2 mm. The larve start to take in food as 
soon as the yolk in their bodies are consumed. Since the zoea 
are incapable of hunting for their food, it is necessary to 
provide them with plenty of planktonic food, especially Skele- 
tonema costatum within easy reach of their mouths. 
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Plate 2, fig. 3 shows the 2nd zoea (Zə) with а total length of 
1.74 mm, characterized by the stalked eyes and the rostral and 
supraorbital spines. Plate 2, fig. 4 shows the 8rd zoea (Zi) 
with a total length of 2.55 mm, characterized by a dorsal spine 
on each of its 5 abdominal segments, a pair of lateral spines 
on the 5th abdominal segment, 2 pairs of dorsolateral and 
ventro-lateral spines on the 6th abdominal segment, 6th abdo- 
minal segment cut off from telson, and appearance of uropods. 


The sugpo larvee in the zoea stage, if healthy, are active and 
swim in forward movements drawing threadlike faeces behind 
their bodies. The food of zoea is composed mainly of mixed 
forms of diatoms, including Skeletonema, Melosira, Thalassio- 
sira, Rhizosolenia, and Nitzschia. After 3 moltings within 6 
days at 28°C, the zoea metamorphoses into mysis. 


Mysis.—Plate 3, fig. 2 shows the Ist mysis (M,) about 3.5 
mm long, with the 3rd maxillipeds and the 5 pairs of pereio- 
pods developed, the uropods fully developed, and the telson 
still bilobed. The 2nd mysis (M.), Plate 3, fig. 1, is 3.98 mm 
long, with pleopods beginning to grow and the 2 lobes of telson 
starting to join. The 3rd mysis (M), Plate 8, fig. 1, is 4.56 
mm long; the chelate ends of pereiopods become visible, its 
pleopods are fully developed but still nonfunctional, and the 2 
lobes of telson almost joined. 


The sugpo larve in the mysis stage appear as if they are 
minute shrimps, and they swim in vertical position, standing 
on their heads. The backward dart is accomplished by bend- 
ing the abdomen, thus enabling them fast movements from 
time to time. The food of jarve in this Stage are mixed 
diatoms, minute zooplanktons composed of irochophore, bala- 
nus, veliger, copepods and polychaete larve. On the last day of 
Ms, the rearing tank is stocked with brine shrimp (Bs-n) 
nauplii as food of postlarve. The mysis stage lasts 4 days 
and after the third molt follows the postlarval stage. 


Postlarvz.—The first postlarva (P), Plate 3, fig. 6, measures 
about 5 mm in body length. At this Stage, the young sugpo 
molts every day for the first 4 days and every other day sub- 
sequently. The larva remains planktonic until the 5th post- 
larva (P;), after which it turns benthic, crawling on the bottom 
and along the walls of the experimental tanks, Important mor- 
phological changes noted are the functioning of the 5 pairs of 


9533 — Villaluz et al: Larval Development of Sugpo 219 


pleopods for swimming and the use of the pereiopods for grasp- 
ing and crawling. 

The 8th postlarva (Ps) is 6.9 mm long; postlarva 10 (Pi) 
is 8.8 mm; postlarva 12 (Pi) is 10 mm; postlarva 13 (Р) 
is 11 mm; postlarva 18 (Р) is 15 mm and postlarva 39 (Pao) 
varies in size from 33 to 46 mm body length and from 8 to 
12 mm сагарасе length. 

The postlarva of sugpo become carnivorous, changing from 
their omnivorous food habit of the mysis stage. They are 
given mostly brine shrimp nauplii during the first 4 days of 
the postlarval stage. Shigeno (1970) observed that P. japoni- 
cus in its early postlarval stage devours 46-84 brine shrimp 
nauplii in 24 hours. From the 5th postlarva (P;) the young 
sugpo are fed with minced shell meat. 

Postlarva 25 (Ps) measures about 25 mm in body length 
At this stage, the postlarvz are harvested from the rearing 
tanks and are now ready for stocking in ponds. More than 
10,000 Р.; sugpo fry were produced from the eggs of one 
mother prawn. 
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"Тавын 2.—Characteristies of the larval stages оў sugpo (Penaeus monodon Fabricius): Nauplius stages. 
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TABLE 2.—Characteristics of the larval stages of sugpo (Penaeus monodon Fabricius) : Nauplius stages— Continued. 
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TABLE 2.— Characteristics of the larval stages of sugpo (Penaeus monodon Fabricius) : Nauplius stages Continued. 
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TABLE S.—Characleristics of larval stages of sugpo (Penaeus monodon Fabricius): Zoea stages. 
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TABLE S.—Characteristics of larval stages of sugpo (Penaeus monodon Fabricius): Zoea stages—Continued. 
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TABLE 3.—Chavaetoristios of 


larval stages of sugpo (Penaeus monodon Fabricius): Zoea 


atages— Continued, 
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‘ABLE 4.—Characteristics of larval stages of sugpo (Penaeus monodon Fabricius): Mysis stages. 
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TABLE 4. 


Characteristics of larval stages of sugpo (Penaeus monodon Fabricius): Mysis stages Continued. 
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Тавын 4—Characteristics of larval stages 


of sugpo (Penaeus monodow Fabricius); Mysis stages—Continued. 
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Тав &— Characteristics of larval stages of sugpo (Penaeus monodon Fabricius): Post-larva. 
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ILLUSTRATIONS 
PLATE 1 
(Nauplius stages showing parts їп detail.) 

Fig. 1. First nauplius, ventral view. 

2. Second nauplius, ventral view (Inset: seta enlarged.) 

3. Third nauplius, ventral view. 

4. Fourth nauplius, ventral view. 

5, Fifth nauplius, ventral view. 

6. Sixth nauplius, ventral view. 


PLATE 2 
(Mysis and postlarva stages showing parts im details.) 
Fic. 1. First zoea, dorsal view. 
2. Main parts of first zoea. 
8. Second zoea, dorsal view. 
4. Third zoea, dorsal view. 


PLATE 3 


(Mysis stages showing parts in details.) 
Fic. І. The different substages of mysis. 
2, First mysis, ventral view. 
3. Main parts of first mysis. 
4. Main parts of second mysis. 
5. Parts of third mysis, 
6, First postlarva, ventral view. 
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PLATE 3. 


CLINICAL EVALUATION OF NIST-PRODUCED ALLER- 
GENIC EXTRACTS, I 


SKIN TESTING WITH POLLEN EXTRACTS (GRASSES AND WEEDS) 


By ELEONORA P. БАСАМАҮ and LOURDES M. ARTIAGA 


National Institute of Science and Technology, Manila 


Since 1906, when von Pirquet and Schick (1951) described 
the allergic reaction and introduced the word “allergy” into 
medica) literature, research along this line has made remark- 
able progress. This has been true for countries in the 
western hemisphere, notably in North America and Europe, 
where extensive investigations concerning the relation of 
locally existing airborne pollens to prevalent allergie re- 
spiratory diseases by skin testing methods have been done. 
| Vaughan and Black (19544), Duchaine (1959).] Other 
countries like Israel, India, and Japan have also made signi- 
fieant contributions in recent years. [Horiguchi and Saito 
(1964), Kantor ef al (1966), Matsumara et al (1969), Shivpuri 
and Dua (1963).] However, in Ше Philippines, this has 
been a much neglected problem and there is hardly any litera- 
ture available on this subject. 

A more intensive study of this particular aspect of allergy 
should be made in our country for several reasons. Allergic 
respiratory diseases in the form of rhinitis and asthma occur 
very frequently here as shown by actual clinic experiences and 
hospital records.  [Casthlo-Ochoa and Agbayani (1968).] 
However, there are still no specific figures available on the 
prevalence rate of such diseases in опг population. Since 
airborne pollens constitute an important cause of respiratory 
allergies, observations should be made on our own local pollens 
because of the differences in certain vegetation between the 
countries where most of the studies have been made and ours. 
Such information is necessary for the formation of a correct 
etiologic diagnosis in patients afflicted with allergies especially 
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of the respiratory type, if these individuals are to get the full 
benefit of specific treatment. Also, with wider and rapid 
population movement as a result of more modern methods of 
travel and increasing worldwide emphasis on tourism, knowl. 
edge of inhalant allergens prevailing in a given locality becomes 
highly important from the standpoint of exposure and conse- 
quent medical management of the allergic individual who wants 
to travel or change his place of residence. 


Realizing the need for such investigative work, the Allergy 
Unit of the Medical Research Center, National Institute of 
Science and Technology, has begun a series of studies with 
this specific problem in mind. The following work being pre- 
sented was undertaken with the following objectives: (1) The 
determination of the indigenous grasses and weeds in Manila 
and its immediate environs which are important in the causa- 
tion of prevalent respiratory allergic diseases by skin-testing 
methods on a larger number of individuals with allergic rhi- 
nitis and/or allergic asthma, using NIST-prepared pollen 
extracts from these plants; (2) the determination of the suit- 
ability of these extracts for diagnostic purposes from the 
standpoint of efficacy, potency, and safety. 


MATERIALS AND METHODS 


Pollen extracts.—Extracts from the pollens of 17 grass species 
and 5 species of weeds which were found to be widely distri- 
buted and abundant in Manila and its immediate surrounding 
areas were used as test materials. These consisted of the 
following: 


Grasses (uncultivated): Bermuda grass [Cynodon dactylon (L.) Pers.], 
yard grass [Eleusine indica (L.) Gaertn.], talahib [Saccharum spontaneum 
(L.) subsp. indicum Hack.], para grass [Brachiaria mutica (Forssk.) 
Stapf.], foxtail [Pennisetum polystachyum (12) Schultz], Java grass 
(Polytrias praemorsa Hack.), Guinea grass (Panicum mazimum Jacq), 
kogon [Imperata cylindrica (1.) Beauv.], carabao grass (Paspalum cono 
jugatum Berg.), crab grass (Digitaria species), batad-batadan [Sorghum 
halepense (1.) Pers], alabang-e [Dicanthium aristatum (Poi) C. E. 
Hubb.], natal grass [Ryhnchelytrum. repens (Willd.) C. E. Hubb.], amor- 
secos (Andropogon aciculatus Retz.). 


Grasses (cultivated): rice (Oryza sativa Linn), mais (Zea mays 
Linn), sugareane (Saccharum officinarum Limn.). 
Weeds: urai (Amaranthus spinosus Linn.}, mutha (Cyperus rotundus 


Lin), tridax (Tridaz procumbens Linn), makahiya (Mimosa pudica 
Linn.), sunflower (Tithonia diversifolia A, Gray). 
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Of the aforementioned anemophilous grasses, Payawal and 
Laserna (1965) found that the most widely distributed are 
Bermuda grass, yard grass, and (10140 while кодот, para grass, 
foxtail, carabao grass, Java grass, and Guinea grass are 
moderately abundant in Manila and its suburban areas. 

The concentrated extracts were prepared according to the 
method described by Laserna and Manalo (1966). Briefly, 
this was as follows: 4 grams of pollen were macerated with 
enough Coca's solvent, toluol placed on top, and the mixture 
stored at room temperature for 3 days. This was then decan- 
ied and made up to 100 сс with Coca's solvent, passed through 
a Berkefeld filter, and sterility tests done to ensure freedom 
from contaminating microorganisms. The extract was stand- 
ardized according to protein nitrogen content. Nitrogen was 
determined in the protein fraction by the micro-Kjeldahl 
titrimetric method. The concentrate material containing 
5,000 PNU/ml was used for the intradermal tests. Evans 
buffered ne solution? was used as diluent for the intrader- 
mal test solutions. 

Test subjects.—One hundred twenty individuals with allergic 
rhinitis and/or allergic asthma were used as test subjects. Mosi 
of them came from Manila and the nearby suburbs. АП were 
Filipinos except for two Caucasians who had been continuously 
residing in the Philippines for ihe last 6 to 10 years. There 
were 68 males and 52 females with ages ranging from 4545 
years to 67 М» years. Duration of allergic respiratory disease 
before inclusion into the study ranged from 3 weeks to 51 


2 Alkaline extracting fluid (Coca) [Vaughan and Black (1954b) ]. 


май. 5.00 g 
NaHCO, . 245 g 
Phenol 4.00 ce 


Distilled water to make 1000 ce. 
Stock solution No. 1 


з Buffered saline (Evans) [Vaughan and Black (1954b) 1. 
NaCl 2 
КИРО 
Ма.НРОЛ2Н:0 
Distilled water up to 1000 cc 
Stock solution No. 11 


СатБойс acid, 4 per cent 


The extracting fluid is made by mixing 1 part of Solution I, 1 part of 
Solution II, and 8 parts of distilled water. 
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years. Average duration of allergic rhinitis was 10 1/12 years 
and asthma was 9 91, years. About one-third of the subjects 
(31.6 per cent) had an associated history of urticaria or other 
forms of allergic dermatitis; 103 patients (85 per cent) gave 
а positive family history of allergy. 

Diagnosis of allergy was made after a positive clinical 
history and the presence of past and/or concomittant allergic 
symptoms and signs supported by results from physical and 
routine laboratory examinations including routine blood count, 
urinalysis and feces examination (the latter two when indi- 
cated). Blood smears and nasal secretions were also examined 
for eosinophil content. 


Skin test methods.—Direct skin testing was done, using the 
scratch and the intradermal methods. 


Scratch test. After cleansing the flexor surface of the 
forearm or the back with alcohol, test sites at 1-inch intervals 
or more were marked with a skin pencil. Scratches from Vy 
to и inch long were then made directly opposite the marked 
Sites with a sterile skin needle. А drop of concentrate extract 
was then placed on each site. A control test using the ex- 
tracting solution was also made at the same time. All these 
tests were made at 1 sitting. Readings were taken after 20 
to 30 minutes following the criteria of Vaughan and Black 
(1954 с): 


Negative—No reaction or as determined by the control site or the 
general average of nonreacting seratches, 

Positive—I + if the wheal is twice that of the control reaction, 
2 + larger wheal without pseudopod formation 


8 to 4 + reactions with pseudopods which are larger in 
size and extent, 


Intradermal test. After cleansing the flexor surface of the 
forearm with alcohol, 0.01 to 0.02 ml of the allergenic ma- 
terial was injected intracutaneously from a tuberculin syringe, 
making a pin-head sized wheal. A vertical row of tests, num- 
bering from 6 to 7 about 2 inches apart were made on each arm, 
Starting with extracts of each pollen allergen containing 10 
PNU/ml of solution, this was followed by a solution contain- 
ing 100 PNU/ml of the same allergen if the results from the 
first series of tests were negative, 
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Readings were made after 5 to 15 minutes following the 
previously mentioned criteria of Vaughan and Black. The 
positive reactions were then classified according to the criteria 
of Cooke, Vander Veer and Dernard [Vaughan and Black 
(1954d)] into: (1) Very sensitive or strong reaction if posi- 
tive to a dilution of 10 PNU/cc of solution: (2) Moderately 
sensitive reaction if positive to a dilution of 100 PNU/ce of 
solution. 


RESULTS 


Table I shows the number and percentage of allergie indi- 
viduals with positive skin reactions to 10 PNU/ml and 100 
ENU/ml of each pollen extract tested, i.e., the number of in- 
dividuals with very strong and moderately strong posi 
skin tests respectively. 


TABLE 1—Results of skin tests (120 patients). 
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ЗА weed. 
** Natonal Institute of Science and Technology, Manila. 
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More than half of the individuals tested ог 52.5 per cent 
and above were found to react positively to six grasses; namely, 
yard grass, amorsecos, alabang-x, carabao grass, Bermuda 
grass and crab grass. Yard grass gave the highest percentage 
of positive skin tests (64.2 per cent). Among the weeds, urai 
was found to be positive in 56.7 per cent of the test subjects. 
Other common grasses giving + skin test reactions in 34.2 to 
48.3 per cent of the patients were Guinea grass, natal grass, 
and para grass respectively. Mutha, a weed, was found to 
give + skin tests in 40 per cent. The rest of the grasses and 
weeds tested; namely, Java grass, batad-batadan, tridax, sun- 
flower, короп, makahiya, talahib, mais, кісе, foxtail, and sugar- 
cane gave + skin tests in less than a third of the tested indivi- 
duals. Among these, Короп gave + skin tests in 17.5 per 
cent while talahib gave + skin tests in 15.8 per cent of the 
test subjects. Sugarcane gave the lowest number of + skin 
reactions (11.7 per cent) among the allergic individuals tested. 

Scratch tests done on all the 120 test subjects gave + re- 
sults ranging from 0.8 per cent for Guinea grass, sunflower, 
talahib, mais, rice, and foxtail to 20 per cent with alabang-x. 
Negative scratch test results were obtained with extracts cf 
crab grass, tridax, and makahiya. 

No untoward reactions, local or systemic, were observed in 
any of the test subjects on serateh and intradermal testing 
with the pollen extracts studied. 

Negative skin tests were obtained on 18 normal individuals 
with no allergic personal and family history, using the same 
pollen extract materials, 

Other observations: Blood eosinophilia ranging from 5 to 
81 per cent was found in 59 out of 110 allergic individuals 
(53.6 per cent) with no evidence of parasitic infestations. 
Nasal eosinophilia occurred in 71 out of 95 test subjects (75.6 
per cent) whose nasal smears were examined. 


DISCUSSION 


It is a well-known and proven fact that pollens constitute 
one of the principal outdoor inhalant allergens which cause 
allergic respiratory disease. For a particular pollen to be 
considered allergenic, aside from its being wind-pollinated, 
buoyant so that it is easily airborne and produced in large quan- 
tities with a widely and abundantly distributed plant source, 
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it must also be shown to eause allergic disease [Vaughan and 
Black (1954е)1. The allergie response is produced by the re- 
lease of vaso-active substances as a result of an enzyme-me- 
diated reaction which is set off by antigen-antibody interaction 
[Àusten and Humphrey (1963)]. In the atopic person, this 
increased amount of tissue-bound antibody is known as skin- 
sensitizing antibody or reagin. The skin test is a most con- 
venient immunologic method of showing the presence of 
specific skin-sensitizing antibodies against а particular 
allergen. A positive skin reaction, being immunologically 
specific, is a strong, presumptive evidence of the possible causal 
allergenic relationship between the symptoms of the afifieted 
individual and fhe particular pollen giving the positive test. 

In a study of the nitrogen content of extracts from the 
pollen grains of mais, urai, foxtail millet, Java grass, natal 
grass, makahiya, and sunflower, Laserna e£ ai (1960) men- 
tioned that positive clinical tests were obtained for the first 
time from their prepared extracts by Rotor.* Earlier in 
1958, in a preliminary report on the nitrogen content of ta- 
lahib extract, Laserna ct al again stated that the latter extract 
gave positive skin tests when clinically tested by Sevilla and 
his co-workers, a finding also confirmed by Rotor. However, 
further details on these clinical observations have remained un- 
published. Later in 1966, Vivera made a preliminary report 
of skin testing results on 34 allergic individuals using NIST- 
prepared pollen extracts from Bermuda grass, yard grass, tala- 
hib, foxtail millet, Java grass, batad-batadan, alabang-x amor- 
secos, natal] grass, kogon, mais, rice, sugarcane, mutha, urai, 
and tridax. He found that most of these extracts gave positive 
skin tests except that of natal grass, mais, rice, sugarcane and 
tridax. ‘The most number of positive reactions were obtained 
with Bermuda grass and urai weed. 

The observations obtained in our study, which was done on 
a larger group of individuals with allergic respiratory disease, 
help to answer a long-felt need for more precise and sub- 
stantial information regarding the allergenic relationship of 

3Dr, Arturo B. Rotor, Allergist, formerly associate professor and 
director, Postgraduate School of Medicine, University of the Philippines; 
member, American Academy of Allergy. 

арк. Carlos Sevilla, Ophthalmologist-Otolaryngologist, formerly chief, 
Dept. E.E.N.T. Institute of Medicine, Far Eastern University, Manila. 
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ihe more common grass and weed pollens in this particular 
area to the prevalent allergie respiratory diseases by means 
of skin testing methods. The number of positive skin test 
results obtained from the 120 test subjects showed that of the 
22 most common grass and weed species in the greater Manila 
area, the most significant in more than half of these allergie 
individuals are the yard grass, amorsecos, alabang-x, carabao 
grass, Bermuda grass, crab grass and the urai weed. Of the 
three most widely abundant grass species reported, yard grass 
and Bermuda grass gave positive skin results in more than half 
of the individuals (64.2 per cent and 58.8 per cent, respectively), 
with yard grass giving the highest number of positive re- 
actions while talahib was found positive in only 19 patients 
(15.8 per cent). From this finding, though talahib grows 
abundantly in the surrounding Manila areas, its pollen does 
not seem to be as strongly antigenic as the yard and Bermuda 
grasses. Of the five common weeds tested, urai gave the high- 
est number of positive tests (56.7 per cent) and was the only 
one found to produce skin-sensitizing antibodies in more than 
half of the persons studied, 

All of the six foregoing mentioned grasses and the urai 
weed grow very densely in uncultivated ard waste areas. Ber- 
muda grass is also extensively grown in many gardens. They 
have all been found to bloom continuously throughout the 
year except for amorseco which blooms from June to July 
(Table 2). 

Table 2 also shows that most of the grasses and weeds have 
their heaviest flowering period from the later part of May 
through December and early January. However, aero-palyno- 
logieal survey had shown that grass pollen is heaviest in the 
air from October to early January. The greatest amount of 
pollen in the air, therefore, does not entirely coincide with 
the time when the grasses or weeds bloom most profusely on 
the ground. The main reason for this is due to the influence 
of heavy rainful whieh usually oceurs from late May to Oct- 
ober and November. During the rainy season, the strong 
rains tend to wash out the pollen grains from the opened 
fiowers. In summer, when there is hardly any rain, the grass- 
єв are very dry and are rarely in bloom [Payawal and La- 
serna (1963)]. 

16 has been noted that many individuals with allergie re- 
spiratory disease. particularly the asthmatics as in the patients 
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TABLE 2.—Flowering months of the grasses and weeds studied *** 


Sane 


T 
| 


7-8 “86 


YARD Eleusine indica (L.] бош. 


AMORSECOS Andropogon ocicutotus Retz. 
3. ALABANG-X Dicomhium aristatum {Poir.) C. E. Hubb. 
а. URAI* amoranthva spinosus Lint: 
CARAPAG Passetum’ conjugolum Berg. 
‚ BERMUDA Cynodon daetylon fL.) Pres. 
CRAB Du 


ora te. 


5 
6 
7. 
в. PARA Времено mutica (Кому) бор. 
ө. MUTHA“ Cyperus rotundus Linn. 

о. 


NATAL Rynchetytrom repens (Willd.] C. Е. Муур, 


GUINEA Pohicum morimum Joca. 


JAVA  Poiyfrlos proemersa Hoch. 

13. QATAO-BATADAN Sorghum notepense (L.) Perss 
14, TRIDAX” Tridax procumbens Linn 

15, SUNFLOWER Timonia diversifoha A. Groy 


16. KOGON Imperato cylindrica (L.) Beour. 


17. макан? Mimosa pudica Linn 


18. TALAHIB Soecharum spontaneum (L.) subsp.” indicum’ Hook; 
19. MAIS Zeo moys Li 


20. RICE Oryro soliva Lim. 
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22. SUGAR CANE Soceherum 


лагат Linn, 
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we have studied, have more attacks during the later part of 
fhe year, when the climate is colder. Most of the time, this 
had been attributed to nonspecific factors which had been ob- 
served to precipitate asthmatie symptoms; namely, the change 
in climate and the increased incidence of respiratory infections 
during this time of the year. However, now that it has been 
found that there is increased pollen in the air from October 
to early January, the latter finding will assume greater im- 
portance in the evaluation of the cause of the respiratory 
symptoms in the allergie individual. A complete allergic 
work-up of a patient with allergie respiratory disease should, 
therefore, include testing with the pollens known to be pre- 
valent in his area at the time of occurrence of his symptoms. 
This study has shown that in the greater Manila area, the 
more important grasses and weeds to be considered in a larger 
number of people with allergie respiratory disease are yard 
grass, amorsecos, alabang-x, carabao grass, Bermuda grass, crab 
grass and urai weed. However, the other grasses and weeds 
studied have to be taken into further consideration in a smaller 
number of allergie persons, especially if the time of occurrence 
of symptoms coincide with the pollination period of the suspected 
plant, particularly in the case of grasses with more or less 
well-defined flowering periods like kogon and talahib or where- 
ever there is intense exposure to cultivated grasses like rice, 
mais, and sugarcane. 

Finally, it must be strongly emphasized that the proper inter- 
pretation of a positive skin test in relation to the patient's 
presenting symptoms always needs close correlation with other 
factors which can only be obtained from the patient’s history 
and physical findings. The importance of a positive skin re- 
action can be further confirmed clinically by the improvement 
of the patient’s symptoms on avoidance from exposure or after 
hyposensitization treatment with the particular pollen antigen. 

Observations on immunization studies being done on allergic 
individuals using the same pollen extracts will be the subject 
of a future report. 


SUMMARY AND CONCLUSION 


Skin tests done on 120 individuals with allergie respiratory 
disease using NIST-produced pollen extracts of 22 grass and 
weed species found to be most commonly abundant and widely 
distributed in the greater Manila arca showed that yard grass, 
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amorsecos, alabang-x, Bermuda grass, carabao grass, crab grass, 
and urai weed gave positive skin reactions in more than half 
of the test subjects. The highest number of positive skin 
reactions among the grasses was given by yard grass (64.2 
per cent) and urai, among the weeds (56.7 per cent). The 
importance of these findings in the evaluation of the specific 
etiology of the allergic individual's respiratory symptoms, espe- 
cially in correlation with the pollination period of the suspected 
grass or weed and the patient’s history and physical findings, 
was also discussed. 

No, untoward reactions, local or systemic, were observed in 
any of the test individuals, from the use of these extracts. 
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FURTHER STUDIES ON THE ALKALOIDS OF VOACANGA 
GLOBOSA (BLANCO) MERRILL: ISOLATION AND 
CHARACTERIZATION OF TABERNZEMONTANINE * 


By Сопу C. LugAwpER, Евыкрл H. Бал and ELENA C. RIGOR? 


TWO TEXT FIGURES 


Previous works on Voacanga species have resulted in the 
isolation and structure determination of several alkaloids. 
"Thomas and Bieman (1968) undertook a detailed investigation 
of the alkaloids of Voacanga africana Stapf, which resulted 
in the isolation of 19 alkaloids. The isolated alkaloids are 
enumerated in Table 1. 


Tapiz 1—Alkaloids of Voacanga africana Stapf. 


Alkaloid Structure 
Voacamin 1 
Decarbomethox 2 
Voacorine 3 
Vobtusine 4 
Reserpine . 5a 
Pseudo-Yohimbine 5b 
Perakine 6 
Iboluieine 1 
Voacangine Hydroxyindolenine .. 8 
Voacangine 9 
Ibogamine . 10 
Coronaridime . ecd 
Ibogaine 12 
Voacristine 18 
Thoxygaine ... 14 
Voacangine lactam 15 
Vobasine 16 


3-epicc-yohimbine 
fi-yohimbine 


' Board of Investments, 6805 Ayala Avenue, Makati, Rizal; part time 
researcher in the NIST. 

“National Institute of Seience and Technology, Herran 5%, Manila. 

3 National Research Council of the Philippines, Diliman, Quezon City. 

*This paper is dedicated to Dr. Alfredo C. Santos on his 70th birthday 
anniversary, August 15, 1970. 

тз Previously reported to occur in V. africaua.” 
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These alkaloids have been classified [Thomas and Biemann 
(1968)] into six distinct types of indole alkaloids. Of these 
are the iboga type exemplified by ibogaine (12). The second 
type is the 2-acylindole class of alkaloids to which vobasine (16) 
belong. The dimeric alkaloids might be considered as the third 
class of alkaloid to which voacamine (1) and voacorine (3) 
belong. The dimeric structure (4) suggested for vobtusine 
is not related to any of the skeletal types of alkaloids present 
in V. africana. And thus, this is considered the fourth {уре 
of indole alkaloids. The occurrence of perakine (6) in V. 
africana accounts for the fifth type of alkaloid that of the 
ajmaline type. Yohimbine and reserpine (ба), having been 
isolated from V. africana make up the sixth class of indole 
alkaloid. 


In the Philippines, there are four native species of Voacanya 
reported in the literature: Voacanga globosa (Blanco) Merr. 
(1950), V. megacarpa Quis, and Merr, (1928), V. delichocalyx 
Quis. and Merr. (19284), and V. latifolia Quis. and Merr. 
(1928b). Owing to great interest in the members of the 
family Apocynacez and the indole alkaloids, an investigation 
of the stem bark of V. globosa (Blanco) Merr. which is the 
most common and available of the Philippine species of Voacanga. 
was initiated. The initial investigation [Lleander (1961)] re- 
sulted in the isolation of two crystalline bases which were later 
[Santos ct al (1964)] identified as voacamine and vobtusine. 
In a subsequent report Santos e£ al (1964) report the isolation 
and identification of these two alkaloids from V. megacarpa 
Merr. 
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Structure 5a OCH, OCH, OCOC HH, (OCH) 4 
” 5 H OH H 
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do 15 


H 


98, 8-4 Lleander et al: Alkaloids of Voacanga 251 


Quirin and co-workers (1964) have reported on the isolation 
from the roots of Voacanga globosa (Blanco) Merr. of voacan- 
gine, voacamine and alkaloid C. It was reported that alkaloid C 
is almost identical with vobtusine. The UV and IR spectra 
are practically superimpossable with these of vobtusine except 
for the presence of a carbonyl absorption at 1790 ст" in 
alkaloid C. 

Since preliminary investigations showed that V. globosa 

contained an appreciable amount of indole alkaloids besides 
those bases which were reported earlier, it was therefore, of 
interest to reinvestigate V. globosu. А methanolic extract of 
the stem bark of V. globosa was placed at our disposal We 
are now reporting on the further studies of the alkaloids of 
V. globosa (Blanco) Merr. 
Using a different isolation procedure (Scheme 1) from that 
used in our previous works, we have successfully isolated 
another erystalline base. The chloroform extract after aqueous 
extraction was originally intended to be fractionated by gel 
permeation chromatography. Due to the unavailability of 
Sephadex LH-20, the reported procedure was used which led 
to the isolation of the crystalline base. 

The crystalline base melted at 219-221° (uncorrected). Its 
UV spectrum! (in ethanol} gave maximum absorption at 240 
Ma (915,400) and 314 my (611,000) characteristic of а 2-acyl- 
indole moiety. The IR spectrum? (KBr) showed absorption 
peaks at 3,300 (NH), 1724 (ester) and 1637 em? (2-acyl- 
indole). The UV and IR spectra of the isolated alkaloid are 
in close agreement with those reported? for taberneemonta- 
nine (CyHeO3Nz). 

In order to elucidate further on the structure of the isolated 
alkaloid, the nuclear magnetic resonance (NMR) spectrum was 
recorded. The NMR spectrum showed a three-proton singlet 
at 2.54 8 which was assigned to a methyl on a nitrogen and 
another three-proton singlet at 2.61 3 assigned to a methoxyl 
methyl group. These values are in agreement with those as- 
signed to tabernemontanine Бу Cava (1968). Convincing evid- 
ence for the close relationship of alkaloid/m.p. 219-221° and 


1,2 Through the courtesy of Dr. R. de Leon, United Laboratories, Inc., 
Mandaluyong, Rizal. 

5 Physical Data of Indole and Dihydroindole Alkaloids, Eli lily. 

4 Through the courtesy of Dr. T. 4. Mabry, University of Texas, 
Austin, Texas. U.S.A. (Trimethylsilane as internal standard). 
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Methanol extract of Voacanga globosa (Blanco) Merr. 
in сеїйе (= 1 kilo drug) 


taken up with acidic water 
Aqueous extract 


pH 10 with IN NaOH 
CHCl, extraction 


{ T 
Aqueous extract CHCI, extract 
Dried over Na,S0, 
CHCl, residue 


taken up with 1 per cent HCL 


i 
Aqueous extract CHCI; extract. 


pH 8-9 with NH, 
Ether extract 
| 


l i 
Aqueous extract Ether extract 


Dried over Ма,50, 


Evaporated to dryness 
Ether residue 


taken up with minimum amount of 
ether 


| | 
Ether insoluble crop Mother liquor 


2х recrystallized from ether 5 spots on TLC 
white needles (0.1081 g) 
m.p. 219-221 (uncorrected) SGG (Hexane-acetone: 4:3) 


1 spot on TLC (hexane-acetone, 4:3) 
ScREME 1. Isolation procedure. 
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tabernzmontanine to each other was obtained from the mass 
spectra of the two alkaloids which showed a common fragmenta- 
tion pattern including the relative peak intensities. The mass 
spectrum of the crystalline base m.p. 219-221° gave molecular 
jon peak at m/e 354 which corresponds to Съ. НОМ. 

Figures 1 and 2 show the UV, IR, NMR, and mass spectra 
of tabernemontanine. 


eup 


Pia. 1. NMR spectrum of tabernæmonlanine (above) and mass spectrum 
of tabernæmontanine (below). 

It is interesting to note that this is the first time that 
tabernzmontanine has been isolated from Voaecanga. 

This fifth alkaloid from V. globosa belongs to the 2-acylindole 
type mentioned earlier. 

A careful consideration of the mass spectrum of tabernz- 
montanine [Combes et al (1966)] reveals the identification of 
Several fragments. Proposed fragmentation pattern is shown 
in Scheme II. The principal fragmentation is initiated, accord- 
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ing to the scheme indicated by Budzikiewicz (1963) for vobasine, 
by rupture of the C.-C; bond. This rupture is then followed 
by migration of the proton at C; to the acyl oxygen and sub- 
sequent cleavage of the C;,-C;; bond, thus, giving rise to 
ions m/e 172 and m/e 182. Loss of carbomethoxy group from 
jon m/e 182 yields ion m/e 122. On the other hand, loss of 
an ethyl chain from ion m/e 182, followed by aromatization 
leads to jon m/e 152. The presence of ions m/e 158 and m/e 
196 may be explained by migration of the С -proton to C; 
and followed by rupture of С.С bond. Such fragmenta- 
tion pattern may arise from the well-known В - Cleavage 
with z-hydrogen transfer mechanism, since it is a favored 
fragmentation route of carbonyl with 7-hydrogens. 


The presence of ion m/e 322 can only be explained by loss 
of a molecule of methanol as shown below: 


OILS oC, 
3 
^r 


Fragmentation of ion m/e 322 gives m/e 158 and m/e 164 
as shown above. 

Tabernaemontanine has been in the Cancer Chemotherapy 
National Serviee Center program. The screening data? indi- 
cates that this compound is inactive in (1) L-1210 lymphoid 

5 Obtained for us by Dr. J. David Warthen, Jr, Agricultural Research 
Service, U.S. Dept. of Agriculture Beltsville, Md. from Dr. Harry B. 
Wood, Jr, National Institutes of Health, Bethesda, Md. U.S.A. 
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leukemia, (2) Walker carcinosarcoma 256 (subeutaneous), and 
(3) Human epidermoid carcinoma of the nasopharynx. The 
first two, LE and WA, are iz vivo tumor systems. The third 
system, 9KB, is an in vitro cell culture. 

On the other hand, the mother liquor of tabernaemontanino 
Showed activity against leukemia L-1210 and Erlich ascites 
tumor ceils. Further chemical work on the mother liquor is in 
progress, 
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Fig. 2. UV spectrum of tabernemontanine (above ) and IR spectrum of tabernamontanine (below). 


RECLASSIFICATION OF SOME INDO-AUSTRALIAN 
AND AFRICAN BRACONINZE AND ROGADINE 
(BRACONIDJE, HYMENOPTERA) 


By СЕАВЕ R. BALTAZAR 
National Institute of Science and Technology, Manila 


The subject of this paper is the reclassification of 145 bra- 
conid species, 51 of which were originally described in the 
genus Bracon, 83 in Iphiaulaz, one or two species in either 
Spinaria, Myosoma, Exothecus or Exobracon, and three rog- 
adine species of Troporhogas. These species were described 
mostly by F. Smith and Cameron, and a few by Bingham, 
Brues, Strand, and Turner. These types could be found in the 
British Museum (BM) of Natural History in London or in the 
Hope Department of Entomology in Oxford University Museum, 
Oxford. Smith did not indieate where his type specimens were 
deposited. Cameron, on the other hand, stated in his 1899 
paper (Mem. Proc. Manch. Lit. Philos. Soc. 43: 1) that the 
"species recorded in this and the following papers are now 
in the collection of Mr. G. A. J. Rothney." Most of the 
Cameron types from the Rothney collection went to Oxford 
University. There were instances, however, when specimens 
labelled by Cameron as types for the same species appear both 
jn London and Oxford. In such cases the specimen in the 
Oxford Museum was chosen as the true type or lectotype. 


Subfamily BRACONINAE 


In the past many species of Вгасопіпе were described 
ether in Bracon or Iphiaulaz. Present-day grouping would 
place these species in different genera in the subfamily 
Braconinz., 

The first three genera discussed, namely, Bracon, Campy- 
loneurus and Pachybracon have the following characteristies in 
common: Tergite 1 shorter than or at most as long as its apical 
width; tergite 2 transverse or 0.4 to 0.5 as long as its apical 
width; nervulus usually forming a straight line with basal 
vein, the latter forming a 75° to 80° angle with subcosta; head 
usually transverse from dorsal view; species mostly small or 


medium-sized. 
259 
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Genus BRACON Fabricius 


Bracon FABRICIUS (1804). Systema Piezatorum, р. 102. 

Type: Ichneumon minutator Fabricius, Designated by Intl. Comm. 
Zool Nomenel. Op. 162, 1945. 

Synonyms: Braco Wesmael, Microbracon Ashmead, Habrobracon 
Johnson, Масгофус ит, Ashmead, Propidobracon Ashmead. 

Distribution: Worldwide. 


The species listed below have the following characteristics: 
abscissa 1 of cubitus straight; cubital cell 2 equal to or shorter 
than cubital cell 3; tergite 3 to 5 usually without a transverse 
groove apically; recurrent vein antefurcal or interstitial. 


BRACON CLANES (Cameron), comb. nov, 


Iphiaulax clanes CAMERON (1904), Ree. Albany Mus. Grahamstown. 
S. Afr. 1: 151. Type: 9, Dunbrody, Cape Colony (BM 3e, 378). 


BRACON DISTINCTISULCATUS (Strand), comb. nov. 
Jphiaulaz distinetisulcatus STRAND (1912). Arch. Naturg. Jahrg. 
78A (б): 51, 63. Туре: ©, Siluas, Sambas, W. Borneo (BM де 
413). 
Six species of Bracon were also examined and believed to 
belong in the genus Bracon: 

Bracon australasicus CAMERON (1912). Proc. Linn. Soc. М. S. Wales 
37: 193. Type: 9, N. S. Wales (BM. 426). 

Bracon basalis Syra (1858). J. Proc. Linn, Soc. Zool 3; 174. 
Type: 9, Aru (Oxford). 

Bracon firmus Cameron (1900), Mem. Proe. Manch, Lit. Philos. 
Soc. 44: 84. Type: 4, Khasia Hills, India (Oxford, tip of 
abdomen damaged). 

Bracon nitidus SmitH (1858). J. Proc. Linn. Soc. Zool, 3: 175. 
Type: ©, Aru (Oxford). 

Bracon pilitarsis Cameron (1912). Proc. Linn. Soc. М. S. Wales 
37: 193. Type: 9, N. S. Wales (BM 435). 

Bracon umbratilis CAMERON (1899). Mem, Proc. Manch. Lit. Philos. 
Soc. 48: 74. Туре: 9, Khasia Hills, India (Oxford).—Dover 
(1925). Ent. Mitt. 14: 39. (comb. nov.) Campyloneurus. 


Genus CAMPYLONEURUS Szepligeti 
Campyloneurus SzEPLIGETI (1900). Теми. Fuzet, 23: 51, 
Type: (Campyloneurus bicolor Szepligeti)—Campylonewrus bi- 
colorimus Viereck. Designated by Viereck (1911). 
Distribution: Indo-Australian and African. 


This genus may be differentiated from Bracon in having the 
abscissa l of cubitus curved at base, cubital cell 2 as long as 
cubital cell 3, tergites 8 to 5 each with a transverse groove 
along its apical margin, and recurrent vein usually interstitial. 
The species listed below are transferred in the genus Сатру- 
loneurus. 
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CAMPYLONEURUS ABDOMINALIS (Smith) comb. nov. ` 
Bracon nigripennis SMITH (1858). J. Proc. Linn, Soc. Zool. 3: 175. 
Type: 9, Aru (Oxford). 
CAMPYLONEURUS BZUNNEO-MACULATUS (Camcron), comb. nov. 
Iphiaulax brunneo-maculatus CAMERON (1908). J. Str. Erit. Toy. As. 
Soc. 39: 119. Туре: 9, Kuching, Borneo (BM 400). 
CAMPYLONEURES CAMP] LE (Cameron), 
Iphiaulae campbelli Caxmmow (1007). Ann. Mag. Nat. Hist. (7) 
19: 175. Type: 9, Sikkim, India (BM 408)—Dover (1925). 
Ent. Mitt. 14: 29. (comb. nov.) Campyloneurus. 


IPYLONEURUS CILLES (Cameron), comb. nov. 
Iphicidas cilles CAMERON (1905). J. Str. Brit. Roy As. Soc. 42: 32. 
Type: 9, Kuching, Borneo (ВМ 404). 


CAMPYLOKNEURUS CRASSIPES (Smith) comb. nov. 
Bracon crassipes SMITH (1857). J. Proc. Linn, Soc. Zool. 2: 126. 
Туре: ©, Singapore (Oxford). 
CAMPYLONLURUS CRASSITARSIS (Cameron), comb. nov. 
Ipkiaulae crassitarsis CAMERON (1903), J. Str. Brit, Roy 


39: 112. Type: о, Kuching, Borneo (BM 302). 
CAMPYLONEURUS DECLARATUS (Czmexon), comb. nov. 
Bracon declaratus CAMERON (1899). Mem. Proc. Lit. Philos, Soc. 
43: 79. Туре: ©, Khasia Hills, India (Oxford). 
CAMPYLONEURUS EXOLETUS (Smith), comb. nov. 
Bracon exoleius Вийтн (1858). J. Proc. Linn, Soc. Zool 3: 175. 
Types: £9 9, Aru (Oxford, 19 with abdomen missing); Lecto- 
type: 9 with abdomen intact, Aru (Oxford). 


CAMPYLONEURUS HARAGAMENSIS (Cameron), comb. nov. 
Iphiaulax haragamensis CAMERON (1905). Spolia Zeyl. 3: 86. 
Type: 9, Haragam, Ceylon (BM 401). 


MPYLONEURUS IHBPINUS (Cameron), comb. nov. 
Iphiaulax hirpinus CAMERON. (1908). J. Str. Brit, Roy. As. Soc. 39: 115. 
Type: 9, Kuching, Borneo (BM 895). 
CAMPYLONEURUS KIRBYI (Camcrom) comb. nov. 
Трїлашал kirbyi Cameron (1900). Spolia Zeyl. 3:85. Types:29 9, 
Kandy, Ceylon (BM 408); Lectotype: ©, Kandy, Ceylon with data 
“9.02, Cameron coll. 1909-182." (BM 403). 


CAMPXLONEURLS SAFFIS (Cameron), comb. nov. 
Iphiaulax saitis CAMERON (1909). Soc. Ent, 24: 188. Types: 1 3, 
19, Kuching, Borneo; Lectotype: 9, Kuching, Borneo (BM 402). 


CAMPYLONEURUS SIKKIMENSIS (Cameron), comb. nov. 
Iphiaulax sikkimensis CawERON (1907). Ann. Mag. Nat. Hist. (7) 
19: 174. Туре: ©, Sikkim, India (BM 400). 
CAMPYLONEURUS TRIMACULATA (Cameron) comb. nov. 
Spinaria trimaculata CAMERON (1900). Mem, Proc. Manch. Lit. 
Philos. Soc. 44: 81. Type: 9, Khasia Hills, India (Oxford). 
—WATANABE (1987). Ins. Mats, 11 (3): 115. (listed.) 


262 The Philippine Journal of Science 1963 


Genus PACHYBRACON Cameron 


Pachybracon Cameron (1908). Ent, 41: 205. 
Туре; Pachybrücon fortipes Cameron. Ry monotypy. 
Distribution: Oriental. 


This genus is similar to Camploneurus and Bracon in the 
oval shape of the gaster, the smooth and shiny thorax and 
propodeum, and the nervulus forming a straight line with the 
basal vein, the latter forming a 75? to 80° angle with the sub- 
costa. However, the female of Pachybracon is different from 
the two genera in that the ovipositor is thickened and the 
ovipositor tip is blunt. The ovipositor is about 15 as long as 
the fore wing. 


A female cotype of Pachybracon fortipes was examined in 
the British Museum and it has the eyes pubescent (no species 
of Bracon and Campyloneurus from the Philippines has the 
eyes hairy); the notaulus is deep; no scutellar fovea is pre- 
sent; the hind femur, tibia and tarsus are bristly but less 
hairy in the tibia and tarsus of middle leg; the basal 14 of 
wings is brown, the distal 14 is opaque white. 

PACHYBRACON CARNASIUS (Cameron), comb. mov. 


Iphiaulae carnasius Cameron (1908). J. Str. Brit. Roy. Ав. Soc. 
39: 119, Type: 9, Kuching Borneo (ВМ 299). 


Genus MYOSOMA Brulle 


Myosoma BmuLtE (1846). Hist. Nat. Ins. Hym. 6: 450. 
Type: Myosoma hirtipes Brulle. Designated by Vicreck (1914). 
Synonyms: Acanthobracoa Kriechbaumer, ?Acanthobracon Szepli- 

дей, ?Trichedorycies Szepligeti. 
Distribution: Indo-Australian and Neotropical. 


This genus may be recognized from other genera by the 
flat and long ist tergite which is about 3 times as long as 
its apical width and with a wide membrane laterally. The 
tergites are all smooth and shiny. Like Bracon, Campylone- 
urus, and Pachybracon, tergite 2 is transverse, the nervulus 
forms a straight line with the basal vein, the latter forming 
а 75° to 80° angle with subcosta. 


MYOSOMA FEROX (Smith), comb. nov. 
Bracon ferox SMITH (1864). J. Linn. Soc. Zool. 8: 66. 
Type: 9, New Guinea, Neotype: 9, Makassar, Celebes, with a 
handwritten label “Bracon ferox Smith" (Oxford). 
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Genus MACROBRACON Szepligeti 


Maerobracon SZEPLIGETI (1902), Term, Fuzet. 25: 44. 
Type: Afaerobrücon concolor Szepligeti, Designated by Viereck 
(1914). 
Distribution; Indo-Australian. 


The species in this genus have bifid claws; tergites 2 to 4 
have a hump on each apical corner and a pimplelike eleva- 
tion midbasally; ovipositor is short, not longer than № the 
length of the fore wing. These are large species with thick- 
set abdomen. 


MACROBRACON FULVOPILOSUS (Cameron), 
Iphiaulax fulvopilosus Cameron (1905). Spolia Zeyl. 3: 83. 
Type: 9, Kandy, Ceylon (ВМ 820). The 9 specimen in Oxford 
Museum with a handwritten label “Zphiaulax fulvopilosus Cameron 
from Makassar, Celebes, is not the type—TURNER (1918). Trans. 
Ent. Soc. London, p. 97. (comb. nov.) Macrobracon. 
MACROBRACON GEAVIDUS (Зайн), comb, nov. 
Bracon gravidus Фати (1864). d. Linn. Soc. Zool 8: 66. 
Type: 9, New Guinea, Neotype: ©, Makassar, Celebes, with a 
handwritten label “Bracon gravidus Smith" (Oxford). 
МАСКОВКАСОХ МЇОВЇРЕ: (Smith), comb. sov. 
Bracon nigripennis SMITH (1858). J. Proc, Linn. Soe. Zool. 3: 175. 
Type: 9, Ага (Oxford). 


Genus CHAOILTA Cameron 
Chaoilta Самевох (1899). Mem. Proc. Maneh. Lit, Philos. Soc, 43: 80. 
Type: Chaoilta lameiluta Cameron. Ву monotypy. 
Synonyms: Odentoscapus Kriechbaumer, Blastomerpha Szepligeti, 
Platybracon 8 
Distribution: lndo-Australian, 


The genus is easily recognized because the thorax and 
abdomen are flat and depressed and the pronotum is prolonged 
into a neck; the seape is excised basally; in the female the 
{асе has usually a protrusion below the antennal sockets. 


CHAOILTA A RIS (Cameron), comb. nov. 

Iphiantax conestris CawwmoN (1908). J. Str. Brit, Roy. As. Soc. 

39: 115, Type: 0, Kuching, Borneo (BM 383). 
CHAQILTA HIMALAVENSIS (Сашсген), comb. nov, 

Bracon himalayensis CAMERON (1899). Mem. Proc. Manch. Lit. 
Philos. Soc. 43: 70. Type: ©, Khasia Hills, India (Oxford, 
abdomen missing). 

CHAOILTA INSULARIS (Cameroen), comb. nov. 

Platybracon insularis CAMERON (1911). Proc, Linn, Soc. 8. 
Wales 36: 358. Type: 9, Solomon Is. (BM 610). Identification 
label was inadvertently interchanged with Platybracon nigrice 
067081. 


264 The Philippine Journal of Science 1909 


СНАОНЖА NIGRICEPS (Cameron), comb. nov. 

Platybracon nigriceps Casmmox (1911). Proc. Linn, Бос. №. 5. 
Wales 36: 338. Туре: ©, Gin Gin, Queensland (ВМ 609). Identi- 
fication label was inadvertently interchanged with Plulybracon 
insularis. 

CHAOILTA VULTUOSUS (Smith), comb. nov. 

Bracon vulinosus Фити (1857). J. Proc. Linn, Soc. Zool. 2: 125. 

Type: 9, Singapore (Oxford). 


Types of “Слао а” species that were examined and believed 
to belong in Chaoilta are: 


Chaolta fuscipennis CAMERON (1903). J. Str. Brit. Roy. As. Soc. 
39: 120. Турс: o, Kuching, Borneo (ВМ 598). 
—Chaolta ruficeps Cameron (1905). J. Str. Brit. Roy. Soc. 44: 101. 
Type: Buatal, Borneo (BM 595). New synonymy, 

Chaolta lutea Camron (1906). J. Str. Brit. Roy. Аз. Soc. 44; 102. 
Туре: $, Kuching, Borneo (BM 594). 

Chaolía macedifrons Cawezox (1905). J. Str. Brit, Roy. As. Soc. 
42: 50. Type: o, Kuching, Bornco (ЕМ 

Chaolta sulcata. 
Type: ©, К 


» 

MEROS (1905). J. Str. Brit. Roy. As. Soc. 42: 50. 

ing, Borneo (ВМ 596). 

Chaolta trituherculata CAMERON (1905). 4. Str. Brit. Roy. As. Soc. 
Type: 9, Kuching, Borneo (BM 414). 


Genus ATANYCOLUS Foerster 
Atanycons РОЕВЗТЕЕ (1862). Verh. naturh. Ver. preuss. Rheinland 
19: 238. Type: Ickneumon denigrator Linnezens. Dy monotypy 
and original designation. 
Synonyms: Coclobracon Thomson, Melanobraron Ashmead, Atei- 
colidea Viereck, 
Distribution: Worldwide. 


The genus has the base of the scape excised as in Chaoilte 
however, the thorax, propodeum and tergites are not дерг 
and the notauli are deeply impressed. 


ed 


ATANYCOLUS EXCERPTA (Turner), comb. nev. 
Medinosehiza excerpta TURNER (1990). 
5: 92. Type: 9, Tonkin, Indo-China 
ATANYCOLUS FUSCIPENNIS (Cameren), comb. ne 
Myosoma fuscipennis Cameron (1902). J. Sir. Brit. Roy. 
37: 40. Type: $, Borneo (BM 544). 
ATANYCOLUS THICHIURA (Camcron), comb. nov. 
Myosoma trichiura CAMERON (1902). J. Str. Brit. Roy. As. Бос, 37: 
Type: 9, Sarawak, Bornco (BM 543). 


Nat. Hist. (9) 


56 іе 


The nine genera that follow have the following character- 
Mis in common: Tergite 1 longer than its apical width, from 
5 tu 3 times as long as apical width; nervulus not forming 
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а straight Hine with basal vein, the basal vein slanting or 
oblique and forming a 45° to 60° angle with subcosta; head 
usually cubical; species mostly large to medium-sized. 


Genus ISCHNOBRACON Baltazar 


Ischnobracon BALTAZAR (1965). Pacific Insects 5: 587. 
Туре: Ischnobracon baberi Baltazar. By original designation. 
Distribution: Oriental (Borneo, India, Philippines). 
The genus is readily recognized by the shiny and impunc- 
tate triangular area at the base of tergites 2 to 4; tergite 2 is 


1.2 to 1.5 times its apical width; the notauli are deeply im- 


pressed and extend to apical mi n cf mesoscutum; the 
subgenital plate in the © is triangular in side view and 
does not extend beyond tip of last tergite; the ovipositor 
sheath is about 1, as long as fore wing. А more detailed 
description of the genus is given in the publication cited above. 


The following species possess the above characteristies and 
are now transferred in /sehnobracou. 


ISCHNOBRACON INDISCRETUS (Cameron), comb, nov. 
Bracon indiseretus Слу N (1890). Мет, Proe. Manch. Lit. Philos. 
Soc. 43: 71. Туре: 9, Khasia Hills, India (Oxford). 
ISCHNOBRACON (b. mov. 
Bracon laboriosus S 3. Proc. Linn. Soc. Zool, 2: 126. 
Type: 9, Sarawak, Р 
lSCHNOBRACON V-MACULA (Cameron), comi) 
Bracon v 1 (1899). 
Soc. 43: 62. Types: 29, Khasia ИП 
437); Lectotype: ©, Khasia Hills, Indic 
type: о, Кваша Hills, India (PM 437). 


N (1809). Mem. Proc. Manch, Lit. Philos. 
©, Khasia Hills, India (Oxford and ВМ 
basia Hills, India (Oxford); Paralecto- 
ia (BM 422, ablomen missing). New 


fem. Proc. Manch, Lit. Philos, 
India (Oxford and EM 
(Oxford); Paralecto- 


Bracon orientalis Cam 
Soc. 43: 63. Types: 
432); Lectoty Q, X 
typ 
synonymy. 


The two females in Oxford, each bearing a handwritten 
label of Bracon v-macula and orientalis, are so similar to each 
other and the only differcace is the entirely fulvous abdomen 
and dark streak on the ventral side of hind femur of v-macula, 
whereas in orientalis tergites 4 to 7 are darkish (but probably 
due to deterioration) and the hind femur is entirely fulveus 
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(however, the specimen of orientalis in London has a small 
ventral dark streak on hind femur). 


АП the other types of species described by Cameron in 1899 
are found in Oxford, hence the preference for the Oxford 
Specimen as lectotype. 


Genus GRONAULAX Cameron 


Стопащах CAMERON (1910). бос, Ent, 25 (6): 22. 
Type: Gronawlaz pilosclins Cameron, By monotypy. 
Synonym: №енғаніах Roman. 

Distribution: Oviental (Borneo aud Philippines). 


In this genus the basal triangular area on the second tergite 
is wrinkled, tergite 2 is 1.2 to 1.5 times its apical width and there 
are 2 apically convergent lateral carinæ; the $ subgenital 
plate is apically elongate and extends beyond the tip of the 
last tergite; the ovipositor sheath is about 2 times the length of 
the fore wing; the notauli are usually deeply impressed. 

ISCHNOBRACON LABORIOSUS (Smit, comh, 
Iphiaulax leptoyaster CAMERON (1905). J. Str. Brit. Roy. As. Soc. 
42: 45. Туре: 4, Kuching, Borneo (BM 287). 
Iphiaulax octofoveains CAMERON (1901). J. Str. Brit. Roy. As. Soc. 
48: 4. Туре: а, Kuching, Borneo (BM 396). New Syon. 


The six genera that follow have the 2nd tergite as long as or 
shorter than its apical width (excepting 5 5 of Euurobracon). 
All have the ovipositor long with the exception of Hybogaster. 
Three genera, namely, Euurobracon, Pathyaulax and Hybo- 
gaster have no triangular area on the 2nd tergite and the 
scape is short, ranging from 1 to 1.5 times as long as its 
diameter. In contrast to the last three genera diseussed in 
this paper, namely, Cratobracon, Sigalphogaster and Iphiaulax, 
there is a midbasal triangular area on the 2nd tergite; the scape 
is long, from 2 to 4 times as long as its diameter except in Ipi- 
aulas where the scape is 1 to 1.5 times as long as its diameter. 


Genus EUUROBRACON Ashmead 


Бингоёгасон АвимвАр (1900). Proc. U. $. Май, Mus. 23: 45. 
Type: (Bracon penetrator Smith) = Ewurobracon yokohaimas 
(Dalla Torre). By monotypy. 
Synonyms: Delmira Cameron, Brobracon Szepligeti, 
Cameron. 
Distribution: Palearctic (Japan, Korea) 
? African. 


Lissobracon 


and Indo-Australian; 


In this genus the recurrent vein 


is strongly antefureal, its 
distance from intereubitus 1 is и 


or equal to the length of 
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abscissa 1 of radius; the nervulus is postfurcal The face is 
wide. The 1st tergite has a deep median groove on the basal 
14. The ovipositor sheath is about 1.5 times as long as the 
fore wing or longer. 


ELURODRACON CEPHALOTES (Smith) comb. nov. 

Bracon cephalotes міти (1857). J. Proc. Linn. бое. Zool. 2: 123. 
Type: 9, Sarawak, Borneo (Oxford). 

Delmira triplagiata Cameron (1900). Мет. Proc. Manch. Lit. Philos. 
Бос, 44: 88. Type: $, Khasia Hills, India (Oxford). New syno- 
туту. 

EUUROBRACON QUADRICEPS (Smith). 

Bracon quadriceps SMITH (1860) (Nec 1857). J. Proc. Linn. Soc. 
Zool. 4: 141. Types: 9 ©, Baichian, Weigen, ?Eldos; Lecto- 
type: ©, with a handwritten label "Baehia" and “Bracon quad- 
driceps Sm." (Oxford). —Szerticutt (1904). Gen. Insect. fase 
22a: 47. (comb. nov. syn.) Exobracon—Roman (1913). Arki 
Zool 8 (15): 45. (comb. nov.) Euwrobracon. 

Bracon impossibilis Datta Torre (1898). Cat. Hym. 4: 273. 
Type: 9, Batchian. 


Genus DATHYAULAX Szepligeti 
Bathyeidax ЭЗЕРЫСЕТ (1906). Ann. Mus. Nat. Hung. 4: 550, 559. 
Type: Bathyaulax cyewogaster Szepligeti. Designated by Viereck, 
1914. 
Distribution: Africa, Asin. 


The female is readily recognized by the long ovipositor that 
has an augerlike tip, with three or four constrictions at apex. 
The Ist tergite has no midlongitudinal groove basally; the 2nd 
tergite has no median triangular area near base; the 3rd ter- 
gite has a triangular area marked off on its basal corner. The 
recurrent vein is interstitial or slightly anterfurca!; the ner- 
vulus is postfurcal. 

GATHYAULAX PLUMOSUS (Kirby). 
Bracon plumosus Kinny (1896). Ann. Mag. Nat. Hist. (6) 18: 202. 
Туре: ©, Ogove, Africa (BM 431).—TunwER (1917). Ann. Mus. 
Nat. Hist. (8) 20: 242. (comb. nov.) Bathyaulax. 
DATHYAULAA TANLEYI (Cameron), comb. mov. 
Iphiqulax stanleyi Cameron (1912). Ann, Soc. Ent. Relg, 56: 368. 
Type: ©, Leopoldville, Belgian Congo (Congo Mus). ‘The 9 
specimen in the British Museum which was labelled as this species 
and given а type No. 374 bears no locality label. 


BATHYAULAX STRENUUS (Cameron), comb. mov. 
Iphiaulax strenuus СамеЕВОХ (1909). Arch. Mat. Машту. Krist. 

30 (10): 6, 14. Type: 9, Delagoa Bay (Berlin Миз). The 9 
specimen in the British Muscum which was labelled as this species 
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and given a type No. 375 bears the same type locality lab 
CAMERON (1904). Rec. Albany Mus. Grahamstown 9. Africa 1: 155. 
(comb. nov,) Iphianlas. 
Bracon bicolor Brume (1846). Hist. Nat. Ins, Hym. 4: 
Турс: $, Africa.—Buurs (1924). Anm. S. Afr. Mus. 19: 
(syn) Iphiaulax. 


Three species of Iphiaulex described by Cameron from male 
specimens, namely, vubrinervis, spilonotus and whitei, seem to 
belong in Bathyaulax but because of insufficient knowledge 
about the characteristics of the male of Duthyaulax, they are 
retained in Iphiaulax, 


Genus HYBCGASTER Szepligeti 


Hybogaster Бакрьлавах (1900). Али. Mus, Nat. Hung, 4: 004. 
Type: Hybogaster gibberosus Szopligeti. Dy monotypy. 
Distribution: Indo-Australian, 


The female of this genus has the ovipositor short, thiekened 
and curved downwards; the length of ovipositor does not ex- 
ceed the length of entire abdominal tergites. The nervulus is 
interstitial and the recurrent vein is interstitial or slightly ante- 
fureal. The 3rd tergite has a triangular area marked off on 
its basal corner. 


it differs from Iphiaulax in that the 2nd tergite has no 
triangular area midbasally and its ovipositor is short. 


HYBOGASTER ACRAGAS (Cameron), comb, nov. 
Iphiaulas aerages CAMERON (1908). J. Sty. Brit, Roy. Аз, Soc, 37: 92. 
Type: 9, Borneo (BM 246). 
HYBOGASTER HAUNDRAW 75 (Cameron), comb. nov. 
Iphiaulax hawndraweusis Cawmmox (1907). Ann, Mag. Nat, Hist 
(1) 19: 171. Type: ©, Haundraw Valley, Tenasserim, India 
(BM 329). 
HYBOGASTER JEJUNUS (Cameron), comb. nov. 
Bracon jejunus CAMERON (1899). Мот. Proc. Manch. Lit, Philos. 
Soc, 43: 78. Type: 9, Khasia Hills, India (Oxford). 
UYBOGASTER MALAYANUS (Cameron), comb. nov. 
Трыашах malayanus CAMERON (1901). Proc. Zool. Soc, 


| London 
2: 48. Туре: 9, Singora, Malay Peninsula (ВМ 249). 
HYBROGASTER XANTHOPSIS (Cameron), comb. mov, 
Tpkiaula» vewthopois САМЕВОМ (1905). Spolia Zeyl.3:82. Type: 9, 


Elephant Pass, Ceylon.—Dover (1925). Ent. Mitt. 14 40. (syn.). 
Iphiaulaz spilocephalus CAMERON (1907). J. Nat. Hist. Soc. Bombay 


17: 584. Types: 4, Ф, Deesa, India; Locioty 
India (BM 858). 


9, Deesa, 
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UYBOGASTER VARIPALPIS (Cameron), comb. nov. 
Iphiauax varipalpis Cameron (1906). Ann, 5. Afr. Mus. 


Type: “g”=9, Transvaal, Cape Colony (BM 350).--Кхїынт 
(1989). st Afr. J. 6: 65,—Crown (1962). Ent. Soc. South 
Afr. J. 25: 809. 


VYDOGASTER VAIMPENNIS (Cameron), comb, nov, 
Iphiaulaz varipennis Сам (1905). J. Str, Brit, Коу, As. Soc. 
39: 110. Туре: 9, Matang, Borneo (ВМ 361). 


Genus CRATOSRACON Cameron 


Cratobracon CAMERON (1901). Proc, Zool. Soc. London 1: 930. 
Type: Cratobracon ruficeps Cameron, Ву monotypy. 
Distribution: Indo-Australian. 


Cratobracon is similar to Sigalphogastra in that the 2nd ter- 
gite has a pair of carinz that converge apically and the segment 
bears a small tooth on each apical corner. It differs from 
Sigalphogastra, however, in having a long scape, length about 
3 to 4 times its diameter, and the presence of a raised central 
area and a midlongitudinal carina on the 1st tergite. 

The type of the genus, Cratebracon ruficeps Cameron (BM 
Type No. 156) has the apical margin of the clypeus turned 
upward, the notauli аге deep and 2nd tergite hes a midlong- 
itudinal carina in addition to the two oblique carin; tergites 
1 to 4 are wrinkled and longitudinally striate, the rest are 
irapunctate. 

CRATOBRACON JACULATUS (Smith), comb, nov. 
Bracon jaculatus Чита (1860). 4. Proc. Linn, Soc. Zool (Suppl) 


4: 141. Type: 0, Batchinn, Neotype: 9, Makassar, Celebos, 
with a handwritten label “Bracon jeculatus Sm." (Oxford). 


CRATOBRACON RETICULATUS (Cameron), comb, nov. 
Tphiaulas reticulatus Слмвнох (1905). J, Str, Brit, Roy, Ав. Soc. 
42: 39. Type: а, Mt. Matang, Borneo (BM 876). 


Genus SÍGALPIIOGASTHA Cameron 


Sigalphogastra CAMERON (1903). J. Str. Brit. Roy. As, боб, 39: 124. 
Туре: Sigalphogastra ashmeadi Cameron. Ву monotypy. 
Distribution: African and Indo-Australian. 

jt differs from Cratobracon in that the scape is shorter, 
lengih only about 2 times its diameter. There is no mid- 
longitudinal carina on the Ist tergite. 


EiGALPHOGASTRA ARTINOPICA (Camerow, comb. nov. 
Iphiawlas aethiopicus CAMERON (1904). Rec. Albany Mus. Grahams- 
town S. Afr. 1: 158. Ty о, Dunbrody, Cape Colony (ВМ 371). 
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Iphiaulax melanosoma (Brulle), teste Beurs (1926). Proc. Amer. 
Acad. Arts Sei. 61 (8): 221. 

Merinotus striatus Szepligeti, teste Brues (1021). Ann. S. Ай. 
Mus. 19: 61. 

SIGALPHOGASTRA CAPENSIS (Cameron), comb. mov. 

Iphiaulax capensis Самквом (1904). Rec. Albany Mus. Grahams- 
town S. Afr. 1: 149. Туре; 9, Dunbrody, Cape Colony (ВМ 819). 
—FAHRINGER (1926). Opusc. Brae. 1 (2-8): 167. (comb. nov.) 
Merinotus. 

SIGALPHOGASTRA COMBUSTUS (Smith), comb. nov. 

Bracon combustus SurrH (1860). J. Proc. Linn. Soc. Zool. (Suppl) 
4: 65. Type: Ф, Makassar, Celebes (Oxford).—SzEPLIGETI 
(1901). Termes. Fuzetck. 24: 367, (comb. nov.) Iphieuluz.— 
SzEPLIGETI (1906). Ann, Mus. Natl Hung. 4: 555. (comb. nov.) 
AMerinotes. 

SIGALPHOGASTRA ERNLSTI (Cameron). 

Iphiauux ernesti CaxgRON (1905), Spolia Zeyl. 3: 84. 

Type: ©, Peradeniya, Ceylon (BM 390).—Dovzg (1925). Ent. Mitt. 
39. (comb. nov.) Sigalphogastra, 
SIGALPHOGASTRA FOVEATUS (Smiti), comb. nov. 

Bracon foveatus бушти (1851). J. Proc. Linn. Soc. Zool. 2: 126. 
Types: 99, Borneo and Malacca; Lectotype: 9, Singapore 
(Oxford). 

SIGALPHOGASTRA GREENI (Cameron). 

Iphiaulax greeni CAMERON (1905). Spolia Zeyl. 3: 83. 

Types: 29 9, Peradeniya, Coylon (London); Lectotype: ©, 
Peradeniya, Ceylon (BM S8S}.—Dover (1925). Ent. Mitt. 14; 29. 
(comb. nov.) Sigalphogastra, 

SIGALPHOGASTRA HAVILANDI (Cemcrom), comb. nov. 

Iphieulez havileudi Сампвох (1006). Ann. S. Afr. Mus. 5: 
Туре: 9, Natal, Cape Colony (S. African Mus). The © speci 
tagged as BM Type No. 405 is rot the type. 1t bears a 10 ality 
label “Cape” and a handwritten label “Iphiaulax havilandi Cam.” 

SIGALPHOGASTRA KUCHINGENSIS (Comeron}, comb. mov. 

Iphieulez kuchingessis CAMERON (1903). J. Str. Brit, Roy. As. 

Soe, 39; 104. Type: Ф, Kuching, Borneo (EM 382). 
SIGALPHOGASTRA ORNATICORNIS (Cameron), comb. nov. 

Iphiaulaz ornaticornis CAMERON (1905). J. Str. Brit. Roy. Аз. 

Soe. 42: 48. Type: ©, Kuching, Borneo (BM 378). 
SIGALPIIOGASTRA PALLIDIFRONS (Smith), comb. nov. 

Pracon pallidifrons Syren (1858), J. Proc. Linn. Scc. Zool, 3: 176. 
Type: Ф, Aru. Neotype: 9, Makassar, Celebes, with a hand. 
written label “Bracon pallifrous Sm." (Oxford). 

SIGALPHOGASTRA PATROUS (Cameron) comb. nov. 

Iphiawlas patrous CxwERON (1903). 3. Str. Rey. Ав. Бос, 39: 106. 

Type: 9, Borneo (BM 883). 
SIGALPHOGASTRA RUBRIVINEATUS (Cameron), comb. nov. 

Iphiaulax rubrilineaius Cameron (1904). Ree. Albany Mus. Grahams- 

town S. Afr, 1: 151. Type: о, Dunbrody, Cape Colony (ВМ 380). 
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SIGALPIIOGASTRA RUGIFRONS (Smith), comb. nov. 
Bracon rugifrons SMITH (1857). J. Proc. Linn. Зое. Zool. 2: 125. 
Туре: $, Sarawak, Borneo (Oxford). 


SIGALPHOGASTRA SADYATES (Cameron), tomb. nov. 
Iphiaular sadyates CAMERON (1903). J. Str. Brit. Roy. Аз. Soc. 
39: 108. Type: 4, Santubong, Borneo (BM 372). 


SIGALPHOGASTRA SHELFORDI (Camerom), comb. mov. 
Iphiaulan shelfordi Cameron (1908). J. Str. Brit, Roy. Аз. Soc. 
39: 103. Туре: ©, Kuching, Borneo (BM 384). 


SIGALPHOGASTRA SORANUS (Cameron), comb. nov. 
lphiawluz soranus Cameron (1905). J. Str. Brit. Roy. As. Soc. 
42: 26. Туре: 9, Matang, Borneo (BM 371). 
SIGALPHOGASTRA SYLEUS (Cameron), comb. nov. 
Iphiaulax sylews CAMERON (1903). J. Str. Brit. Roy. Аз. Sce. 39: 108. 
Type: 9, Kuching, Borneo (BM 286). 
SIGALPHOGASTRA 12-FASCIATUS (Cameron), camb. mov. 
Iphiaulax 12-fasciains Cameron (1904). Ree. Albany Моз, Grahams- 
town S. Afr. 1: 154. Type: ©, Dunbrody, Cape Colony (BM 381). 


Genus IPHIAULAX Foerster 


Iphiaulax Foerster (1862). Naturh. Ver. Rheinlande Verh. 19: 234. 
Type: Bracon impostor Scopoli. By monotypy aud original desig- 
ration. 
Synon Ipobracon Dalla Torre, Digonogaster Viereck, Monogono- 
gastra Viereck, Iphiaulax Fahringer- 
Distribution: Worldwide. 


The species included in this genus have a midbasal triangular 
area on the second tergite, but no carinz that converge apically. 
The scape is short, about 1.0 to L5 times as long as is dia- 
meter. The following species originally described in Bracon 
are now transferred in Iphiaulaz. 


IPHEAULAX BELLICOSUS (Smith). 

Bracon bellicosus SMITH (1860). J. Proc. Linn. Soc, Zool 4: 65. 
Type: ©, Makassar, Celebes (Oxford).—SzEPLIGETI (1901). 
Termes. Fuzetek. 24: 367. (comb. nov.) Iphiaulez.—SZEPLIGETI 
(1906). Ann. Mus. Nat. Hung. 4: 564. (comb. nov.) Ipobrucon. 


IPHIAULAX DECEPTOR (Smith), comb. nov. 

Bracon deceptor Samra (1860). J. Proc. Linn. Soc. Zool. 4: 65. 

Type: “о” = a, Makassar, Celebes (Oxford). 
IPHIAULAX DEESAE (Smith), comb, mov. 

Bracon Deesac CAMERON (1902). J. Bombay Nat. Hist, Soc. 14: 433. 
Types: 3, $ Deesa, India (London); Lectotype: ©, Decse, 
India, bearing a handwritten label “Bracon deesaensis Cam.” 
(BM 434).—Dover (1925). Ent, Mitt. 14: 39. (comb. nov.) 
Glyptomorpha.—Avvam (1928). Mem. Dept. Agri. India Ent. Ser. 
40 (8): 35. (comb. nov.) Stenebracon. 
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IPHIAULAX DODONAEUS (Cameron), cemb, mov. 5 : 

Bracon dodonaews CAMERON (1899). Mem. Proc, Manch, Lit. Philos 
Sec 43: 75. Type: 9, Khasia Hills, India (Oxford). 

IPHIAULAX FLORALS (Smith), comb. nov. у 

Bracon feralis Smita (1857). J. Proc. Linn, Soc. Zool 2: 

Туре: 9, Sarawak, Borneo (Oxford). 
IPHIAULAX INSiNI FOR (Smith), cemb. nov. 

Bracon insinuator SMITH (1858). J. Proc. Linn. Soc. Zool, 3; 24. 

Type: 9, Makassar, Celebes (Oxtord). 
IPIIAULAX HIIASIANUS (Cameron), comb. пох. 

Bracon khasianus CAMERON (1899). Mom. Proe. Maneh, Lit, Philos. 

Soc. 43: 12. Type: $, Khasia Hills, India (Oxfor 
IPHIAULAX LEPCHA (Cameron). 

Bracon lepcha CAMERON (1899). Mem. Proc. Manch. Lit. Philos, 
Зое. 43: 66. Type: 9, Khasia Hills, India (Oxford).—Dovz 
(1925). Ent. Mitt. 14: 40. (comb. nov, syn.) Iphiaulax. 

Iphiaulax bhotanensis Cameron (1907). Entomologist 40: 4. 
Type: 9, Buxa, Bhotan (ВМ 412). 

Iphiewlam Hneaticerinetus CAMERON (1907). Ann. Mag. Nat. Hist. 
СО 19: 113. Type: “3” = 9, Sikkim, India (BM 409). 

IPHHAULAX OBSCURGILINEATUS (Cameron), comb. rov. 

Bracon obscurilineatus Cameron (1911). J. Roy. Agri. Com. Soc. 
Brit. Guiana 1: 308, Type 4, British Guiana (Br. Guiana Mus.). 
А & labeled this species bearing a locality label “British 
Guyanan” and tagged as BM Type No. 429 in London is not 
the type. 

IPHIAULAX OCCULTATOR (Smith), comb, nov. 

Bracon occultator SMITH (1863). J. Proc. Linn. Soc. Zeol. 7: 1L. 
Type: 9, Mysol. Neotype: 9, Makassar, Celebes, with a hand. 
written label “Bracou occultator Sm.” (Oxford). 

IPIFAULAX PAUPERATUS (Cameron), comb. ov. 

Bracon pauperatus CAMERON (1900). Mem. Proc. Manch, 
Soc. 44: 88. Type: 9, Khasia Hills, India (Oxford). 

IPHIAULAX PENETRATOR (mith), comb. nov. 

Bracon penetrator SMITH (1802). J. Proc. Linn. 27:11 
Types: 3, Makassar; 29, Ceram and Музей $ Lecto- 
type: Ф, Ceram (Oxford); Paralectotypes: 5 е, 
Mysol (Oxford). 

IPIHAULAX PERPLEXUS (Smith), comb. nov. 

Bracon perplexus Байт (1857). J. Proc. Linn. 

Type: 9, Sarawak, Borneo (Oxford). 
IPHIAULAX PHAEDO (Camevon), comb. пох. 

Bracon phaedo CAMERON (1800). Mem. Proc, Manch. Би. pi 

Soc. 43: 68. Туре: 4, Khasia Hills, India (Охбог), 
ТРШАШАХ QUADRICEPS (Smithy, comb. 


Lit. Philos. 


Бос. Zool. 2: 124. 


nor. 


Bracon quadriceps Фити (1857). J. Proc. Linn, 
Type: 9, Sarawak, Borneo (Oxford). 


Soc. Zool. 2: 192, 
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CFUS (Cameren), comb. nov. 
bracon rufus CAMERON (1912). Ann. Бос Ent. Belg. 56: 871. 
Туре: ©, Dima, Belgian Congo (Congo Museum). There is а 
$ labelled as this species and tagged as ВМ Type Ко. 551, but 
it has no type locality label. 
ТРШАШАХ SEDITIOSUS (Cameron), соло. nov. 

Bracon seditiosus CAMERON (1899). Mem. Proc. Manch. Lit. Philos. 

Soc. 43: 76. Type: 9, khasio Hills, India (Oxford). 
WHIAULAX SEMLAENSIS (Camercn), comb. nov. 

Bracon simlaensis CAMERON (1899). Mem. Proc, Manch. Lit, Philos. 
Soc. 43: 65. Types: 29, Simla, India (Oxford and ВМ 308); 
Lectotype: ©, Simla, India (Oxford); Paraleetotype: р, Simla, 
India (BM 368). 

WIHAULAX SUSPICIOGUS 0 sien), comb, nov. 

piciosus CAMERON (1881). J. Proc, Linn. Soe. Zool. 2: 123. 
Type: 9, Sarawak, Borneo: (Oxford). 

IPHÍAULAX ТР! LS (Kirby). 

Bracon trisignatus Клеву (1884). Ann. Mag. Nat. Hist. (5) 13: 404. 
Type: 9, Pasauanco, nr. Zamboanga, Philippines (BM 487)-- 
Baurazar (1966). Pacific Ins. Monogr. 8; 89 (comb. nov.) Iphiaulax. 

$ (Smith), comb. nev. . 
з банты (1857). J. Proc. Linn, Soc. Zool 2: 124. 
Type: 9, Malacca (Oxford). 


The following species originally described in Iphiaulax were 
also examined and believed to belong in Iphiauwlaz. Future 
studies might remove some of them to other genera especially 
some hard-to-place males, 


Iphiaules annelitarsis Cameron (1908). J. Str. Brit. Roy. Аз. 
Soe. 39: 114. Type: 9, Kuching, Borneo (ВМ 394). 

Iphiaulax astiochws САмкком (1902). 4. Str. Brit. Roy. As. Soc. 
37: 34. Туре: 9, Sarawak, Borneo (ВМ 848). 

Iphiaulan basimacula Cameron (1904). Rec, Albany Mus. Grahams- 
town S. Afr. 1: 150, Туре: 9, Dunbrody, Cape Colony (ВМ 355). 

According to Brues, 1924 (Ann. S. Afr. Mus. 24: 61), ba: 

macula is a junior synonym of Ipliaulae nataliensis SZEPLIGETI 
(1901). 

Iphiaulas bucephalus Brues (1926). Proc, Amer, Acad. Art, Sci. 
61: 212, Type: е, Natal (BM 362). 

Iphiaulae burmaensis Cameron (1907). Ann. Mag. Nat. Hist. (T) 
19: 172, Type: е, Shwegyin, Lower Burma (ВМ 387). 

трМашат coressus CAMERON (1902). J. Str, Rrit. Roy. Ав. Soc. 
37: 39. Type: (sex?), Matang, Borneo (ВМ 347, tip of abdomen 

а). 

a V ceincomacntatus Cameron (1900). Ann. 8. Afr. Mus. 

в: 46. Туре: ©, Hex River, Cape Colony (8. African Mus). 

Tho 9 in the British Muscum from this locality and labelled as 

this species is not the type. 
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According to Turner (1917) Ann, Мак . Hist, (8) 20: 243, 
coceincomaculatus Cameron is a junior synonym of Iphiaulas phe. 
rinacula (Brulle), 1846. 

Iphiawlaz decorus CAMERON. (1906). Ann. S. Afr. Mu t 
Types: 3, 9, Hex River, Cape Colony (S. African М 
Lectotype: 9, Hex River, Cape Colony (5. African Mus). 

There isa 9 tagged as BM type No. 342 in the Brilish Museum 
from "Cape" aud labelled as this species, but it is not the type. 

Iphiawlaz dolens Cameron (1911). J. Ro: » Comm. Soc. Brit. 
Guiana 1: 309. ‘Type: 5, British Guiana (Brit. Guiana Mus). 

There is а à tagged as ВМ Type No. 221 dn the British 
Museum from this type locality and labelled as this species, but 
it is not the type. 

Iphiaulae domdamiensis CAMERON (1907). Ann. Мад. Nat. Hist. (7) 
10: 170. Type: 9, Tenasserim, India (BM 338). 

Iphiawlaz elizeus CAMERON (1905). Entomologist 38: 107. 

Types: 45 9, Deesa, India (BM 252); Lectotype; 9, Deesa, 
India (BM 352). 

Тураах, erythroura CAMERON (1805). Spolia Zeyl. 3: 85, 
Types 29, Kandy, Ceylon; Lectotype: 9, Kandy, Ceylon (BM 
389). 

Iphiaulax fletcheri C. 


s. Linn, Зое. London 12; 

81. Type: 9, Red Sou (PM 267). The identification label on 
the specimen is “Транс garden Cam.” 

Iphianlax halaesus Самкнох (1903). J. Str. Brit, Roy. As. Soc. 
39: 112. Туре: 9, Kuchiug, Borneo (ВМ 260). 

Iphiawax hookeri Camron (1907). Ann, Mag. Nat. Hist. (7) 19: 
178. Type: 9, Sikkim, India (ВМ 407).—Dovir (192 ). Ent. 
Mitt. 14; 39. (comb. nov.) Atanycolus. 

Iphiaulaz immsi Cameron (1912). Indian For, Records (1912) 4; 
107. Type: 4, Kaluwala nr, Delia Dun (BM 31). 

Iphiaulax laertius Сам (1902). J. Sti. Brit. Moy. As. Soc. 
39: 116. Type: 9, Kuching, Borneo (ВМ 411). 

Iphiaulax leptopterus CAMERON (1905). J. Str. Brit. Roy. Ая. Soc. 
42: 24. Types: $52, Borneo; Lectotype: 9, Borneo (BM. 410). 

Iphiaulax levissimus Самвнох (1905). Ann. S. Afr. Mus. 5: 44, 
Tynes: 9 9, Hex River, Cape Colony (S. African Mus. & Cameron 
Coli.) ; Lectotype: 9, Hex River, Cape Colony (S. African Mus.); 
Paralectotype: 9, Hex River, Cape Colony (BM 334). 

Aecording to Roman, 1912 (Zool. Bidrag, Uppsala 1: 271), 
levissimus Cameron is a junior synonym of lpobracon rubi- 
ginator (Thunberg). 

Iphiaulas maveotis CAMERON (1903). J. Str. Brit. Roy. Soc. 
39: 107. Type: а, Lingga, Borneo (ВМ. 337, abdomen missing). 

Tphiaulaz matangensis САмспох (1903). J. Str. Brit. Roy. As. Soc. 
39: 118. Type: o, Matang, Borneo (ВМ 392). 

Iphiaulac mierophthulmus DnuES (1926). Proe, Amen Acad. Arts 
Sci. 61: 227. Type о, Butembe, Uganda (ВМ 364). 
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Iphiaulax  odontoscapus Самевох (1905). Rec. Albany Mus, 
Graia 1: 154. Type: ©, Dunbrody, Саре Colony (ВМ 
56). 

1рМшшах ornaticollis Cameron (1905). Trans. S. A. Phil. 15, pt. 
4: 205. Туре: ©, Cape Colony, Dunbrody (ВМ 335). 

Iphiawlez permutans Turner (1917). Anm. Mag. Nat. Hist. (8) 20: 
243. Туре: 9, Mylanje, Nyasaland (BM 265). 

1рМашах portins Cameron (1903). J. Str. Brit. Roy. Аз. Soc. 
39: 11. Type: 9, Kuching, Borneo (BM 359). 

Iphiaulax robustus CAMERON (1905). Amn. S. Afr. Mus. 5: 
Type: 9, Durban, Natal, Africa (S. African Mus). There is a 
9 tagged as BM Type No. 332 in the British Museum from 
this type locality and labelled as this species, but it is not the type. 
SzEPLIGETE (1906). Ann. Mus. Nat. Hung., p. 582. (comb. nov.) 

Goniobracon. 

According to Schulz, 1911 (Zool. Annal. 4: 71) and Brues, 1924 
(Ann. S. Afr. Mus, 19: 61), robustus Cameron js a junior synonym 
of Ipkiaulax martini (Gribodo). 

Iphisulas rotundinervis CaxrRox (1911). Г Roy. Agri Comm. 
Soc. В. б. 1: 811. Туре: 2, British Guiana (Br. Guiana Mus.). 
A specimen in the British Museum tagged as Tyne No. 332 and 
bearing the loeality label of “Br. Guyana" is not the type. 

Iphiaulax rubrinervis САМЕКОМ (1904). Rec. Albany Mus. Grahams- 
town 8. Afr. 1: 152. Type: “9” = 14, Dunbrody, Cape Colony 
(BM 345). 

Iphiaulas rufithoras BINGHAM (1909). Tr. Zool. Soc. London 19: 179. 
Type: “5” = ©, Ruwenzori (BM 391). 

According to Roman, 1910 (Ent. Tijds, p. 114), rufithorax 
Bingham is a junior synonym of Bathyaulax eyonoguster Szepligeti, 
1901. 

Iphiaulax sadongensis Cameron (1906). J. Бїт. Roy. As. Soc. Sing. 
46: 105. Type: ©, Borneo. Neotype: 9, Sumatra (BM 369). 
Iphiaulox spilonotus Cameron (1904) 1905. Rec. Albany Mus. 

Grahamstown S. Afr. 1: 165. Type: а, Brak Kloof, S. Africa 

{BM 340. 

Tphiaulac stramineus Cameron (1907). Ann. Mag. Nat. Hist. (7) 
19: 172, Type: 9, Haundraw Valley, Tenasserim, India (BM 540). 
—Dover (1925). Ent. Mitt. 14: 40. (syn) = Campyloneurus tri- 
chionotus Cameron. 

Iphiaulae tenasserimiensis CAMERON (1907). Али, Mag. Nat. Hist. 
(7) 19: 176. Туре: Ф, Tenasserim (BM 370). The identifi- 
cation label on the specimen is “Bracon tenasserimensis Cam.” 


)PIDAULAX TURNERI Baltazar, noni nov. 
Iphiaulaz transiens TURNER (1918). Trans. Ent. Soc. London, p. 95 
8. 9. Туре: о, Queensland, Australia (ВМ 306). Name pr 
occupied Бу Szepligeti (1904). Am. Mus. Nat. Hung, p. 118. 


Iphiqulax trichiosoma Cameron (1903). J. Str. Brit, Roy. Аз. Soc. 
39: 118. Type: “Ф” = -g, Kuching, Borneo (EM 398). 
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Iphiaulax varicollis CAMERON (1909). Arch. Mat. Маште, 30 (10): 
6, 7. Types: (8, Cape Colony (Berlin Mus); 9, Камана 
(ВМ 354). Lectotype: $, Карапа (BM 254). 

Iphiawas wallacei Cameron (1903). J, Str. Brit, Roy. Аз. Soc. 
39: 108, Type: 0, Kuching, Bornco (ВМ 358). 

Iphiawlas whitei CAMERON (1904). Ree. Albany Mus, Grahamstov. 
S. Afr, 1: 165. Types: а, 9, Brak Kloof Farm, 8, Afri 
Lectotype: (8, Cape Colony (DM 343). 


There are five specimens in the British Museum that bear 
type labels but there is no proof that the handwritten names 
on them have ever been published: 


Barthasis ruficeps Cameron. This is a Sigalphogastra. 
Specimen: ©, Sarawak, Dornco, tagged as БМ 509. 

Bracon tricolor Smith. This is an Iphiaulax. 
Specimen: ©, Sarawak (Oxford). 

Euryphrynnus ruficollis Cameron, This is а Bracon. 
Specimen: ©, tagged as BM 214. 

1рійашах vampaticuses Brues, This is an Iphiawluw. 
Specimen: 9, Rampala, tagged as BM Type No. 202. 

Lissobracon nitidus Cameron, "his is а Bunrobracon. 
Specimen: 9, Borneo, tagged as DM 352 (abdomen missing), 

It agrees with the color description of Lissobracon forlieor 

Cameron, the type of Lissobracon. The typo specimen of 
forticornis Cameron has not been located, 


Subfamily ROGADINAE 


PSEUDOGYRONEURON SPILONOTUS (Cameron), comb. nov, 
Troporhogas spilonotus Самом (1905). Spolia Zeyl 3: 905. 
Type: $, Рогафешуа, Ceylon (BM 222). 
MEGARHOGAS MACULIPEA 


meton), comb 


Troporhogas mac AMERON (1905). polis Zeyl 94 
Type: 9, Kandy, Ceylon (BM 294). 
ROGAS LATERALIS (Cameron), comb, nov, 
Troporhogas lateralis CAMBRON (1905). Spolin Zeyh 3: 95 


Typo: 9, Pevadeni 


Coylon (BM 227). 


There are two specimens thet are considered as rogadines 
and are tagged with British Museum Type Numbers; the man- 
useript names on them have never been validated by Cameron. 


Buryohrymnus marginicollis Cameron. This is а расони, 
Specimens: (6 ,-9, Borneo, tagged as ВМ Type No. 215. 

Onocophanes ruficaudis Cameron. This is a Rhaconotus. 
Specimen: 9, Borneo, tagged as ВМ Type No. 212, 
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EFFECTS OF GAMMA RADIATION ON PEANUTS, 
ONIONS, AND GINGER 


By OrvMPIA N. GONZALEZ, LEOGARDA В. DIMAUNAHAN, LEONARDA M. 
РАС, and VICTORIA Q. ALABASTRO 
National Institute of Science and Technology, Manila 
ONE PLATE 


Food irradiation has reached a stage wherein the potential 
application of ionizing energy to preserve food is presently 
possible. This method has shown great promise in the pre- 
servation of perishable foods such as fresh and dried foods 
through the destruction of microorganisms, sprout inhibition, 
delay of ripening, and killing or sterilization of insects that 
generally infest dried foods including cereal grains. 

In the Philippines, the climatic conditions, food handling 
aud storage practices are such that most foodstuffs like tubers 
and root bulbs develop sprouts and/or allow mold growth, while 
dried food products such as grains, oilseeds, beans and dried 
fruits are attacked by insects, mites, fungi and other spoilage 
agents. This situation has created heavy losses in our local 
food supply. Food irradiation presents possibilities of mini- 
mizing such losses. 

Among the important root erops produced locally are onions, 
ginger, and peanuts. These crops particularly onions are 
seasonal. Farmers have to dispose them off at very low cost 
during glut seasons since they easily undergo spoliage. Serious 
losses occur from sprouting and rotting which generally set 
in within a month at ambient temperature storage. 

Prestorage irradiation of onions has been demonstrated to 
be an efficient means for controlling sprouting over a period 
of months {Brownell её al (1954), Dallyn and Sawyer (1955 
and 1957), Hori её al (1964), Kahan and Temken (1968), and 
Sawyer and Dallyn (1965)]. Gamma irradiation could be a 
useful means of inhibiting sprouting and/or spoilage in the local 
varieties of onions. A review of available literature showed no 
reports on postirradiation studies made on local ginger and 
onions, 

The potential use of irradiation to solve sprouting and rotting 
problems in potatoes was recognized several years ago. Early 
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researchers along this field were reported in Canada, the United 
States, and U.S.S.R. and lately im Norway, France, Poland, 
Japan, and Israel [Errington and MacQueen (1961), Gardner 
and MacQueen (1965)1. То date, the United States, Canada, 
and Israel have cleared irradiated potatoes for human соп- 
sumption. 

This study aims to determine the effects of gamma radia- 
tion on local varieties of onions, ginger, and peanuts and to 
develop methods for extending the storage life of these food 
crops. Such methods could be the basis for pilot plant work 
and eventually for commercial adoption. 


MATERIALS AND METHODS 


Peanuts.—A. preliminary study on the effect of gamma radia- 
tion on shelled peanuts was conducted. Results of this prelim- 
inary investigation established the irradiation doses that were 
utilized in the subsequent trials that involved the effect of 
ambient temperature storage on the quality of the irradiated 
samples. 


For the preliminary trials, shelled peanuts free from un- 
Sound kernels were packed in multiwall paper bags and re- 
presentative batches were gamma-irradiated with the Cobalt 60 
facility of the Philippine Atomic Research Center using the 
following doses of 0, 50, 75, 100, 125, 150, 175, and 200 Kr. 
The samples were analyzed for moisture, free fatty acid, thio- 
barbituric acid values (test for rancidity), total plate count 
(TPC), and mold and yeast counts. Toasted samples were 
evaluated for organoleptic properties using the Hedonic Rating 
Scale [Pilgrim and Peryam (1958) 1. 

Based on the results obtained from the preliminary trials, 
the doses utilized for storage studies of the shelled peanuts 
packed in multiwall paper bags were 0, 50, 100, and 150 Kr. 
The Cobalt 60 facility of the Atoms in Action Exhibits spon- 
sored by the U.S. Atomic Energy Commission (AEC) in 
cooperation with the National Science Development Board was 
used in the irradiation of the samples in February 1969. The 
experimental products were stored at room temperature (27- 
30*C) for a period of 10 months. 


Composite samples were tested initially for organoleptic 
properties and analyzed for moisture, free fatty acid, aflatoxin, 
TPC and mold and yeast counts. The stored samples were 
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tested for these same properties monthly for the first 8 months 
of storage and on the 10th month of storage. 


The following methods were used in the analyses of the 
experimental samples; moisture and free fatty acid (expressed 
as oleic acid) —The Association of Official Agricultural Chemist 
(1965) ; rancidity—thiobarbituric acid (TBA) method of Tappel 
et al (1957) ; Aflatoxin—method of Pons Jr. et al (1965) ; and 
total plate count (TPC) and mold and yeast counts --APHA 
method.t 

Sensory evaluation made during storage of the irradiated 
and unirradiated samples were carried out by a panel of six 
selected members. A score sheet on preference tests of food 
samples prepared by the Technical Committee of the Food 
and Nutrition Research Center (FNRC) and approved by the 
Office of the Statistical Coordination and Standards, National 
Economic Council was used. It consists of descriptive terms 
with corresponding numerical scores; desirable—10, 9; accept- 
able—8, 7; neutral (neither like nor dislike)—-6, 5; object- 
ionable—4, 8; and unacceptable—2, 1. Analysis of variance 
was used in the statistical evaluation of the results of the 
organoleptic tests to determine the effect of storage period on 
the quality of the product. 

Onions.—Selected mature bulbs of two onion varieties (red 
creole and white variety) were divided into lots of about 2 
kg. each, packed in coarse-woven sinamay* bags and exposed 
to the gamma irradiation facility of the U.S.A.E.C. Atoms in 
Action Exhibit in February 1969. Тһе following radiation 
doses were used: 0, 5, 10, and 15 Kr. The samples were placed 
in uncovered carton boxes and stored in an improvised shed to 
simulate storage practices in the rural areas. Composite sam- 
ples were evaluated initially as is for organoleptic properties 
using the FNRC preference score sheet. Sensory evaluation 
of the samples was done monthly up to the time when almost 
all of the samples appeared rotten and/or sprouted. 

Ginger.—Mature rhizomes of ginger (Hawaiian variety) 
were divided into lots of 2 kg each packed in the same way 
as onions and exposed to the gamma irradiation facility of 
the U.S.A.E.C. Atoms in Action Exhibit. Radiation doses 

1 Recommended methods for the microbiological examination of foods. 
Publication Office of АРНА, Inc, 1790, Broadway, New York. 

3 Qoarsely woven cloth material from abaca fibers. 
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received by representative lots were 0, 4, 8, and 12 Kr. 
Storage conditions and examinations made on the experimen- 
tal products were the same as those described for onions. 


RESULTS AND DISCUSSION 


Resulis of analysis made on the preliminary trials with 
peanuts are given in Table 1. 'The moisture values of the 
experimental samples did not differ much from one another. 
Negative results were obtained for TBA test indicating that 
irradiation at the dose levels used did not cause immediate 
auto-oxidation of the fat content of the sample. Fat oxidation 
due to irradiation has been reported to proceed generally via 
à free radical mechanism with removal of a hydrogen from a 
methylene group to 8 double bond of the fatty acid chain 
[Ingold (1962)]. The direct formation of free radicals in 
the alkyl chain of the fatty acid plays a great part in the 
formation of volatile eompounds that can cause characteristic 
off-flavors in irradiated foods rich in fats and proteins [Forss 
et al (1966)]. At the dose levels used no off-flavors were 
observed in the irradiated peanuts. Free fatty acid values 
showed very slight changes up to 150 Xr. However, with 
higher doses of 175 and 200 Kr, free fatty acid content in- 
creased to about 5 to 6 times that obtained for the irradiated 
samples. 

The mean acceptability scores for texture, flavor and appear- 
ance received by the experimental samples are also given in 
Table 1. Values indicate that all samples were within the 
range of acceptable products although they could not be class- 
ified as highly acceptable. Higher mean scores for all the 
qualities tested were, however, obtained for peanut samples ir- 
radiated at 50, 75, and 150 Kr. Irradiation at the dose levels 
used did not affect markedly the organoleptic properties of 
the peanuts. 

Results of microbiological tests showed decrease in TPC 
and mold and yeasts counts as irradiation dose was increased. 
At 75 Kr and above, mold and yeasts counts were negative, 
TPC was 50 colonies per gram for samples irradiated at 150 
and 200 Kr, 

Based on the results obtained in the preliminary tests, ir- 
radiation doses used in the subsequent storage trials were 0, 50, 
100, and 150 Kr. Moisture and free fatty acid values increased 
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TABLE L—Effect of gamma-trradiation on some of the physical, chemical 
and microbiological propertics of irradiated peanuts. 


БН nap 
айан р Free and mean) 
ЗИ” sss BS, | у | абе | 
ус Palata- xturn 
col gm. appeat bility EUR, 


Per cent і 
HET o В 
j 48 H 

4.52 ° 

4102 0 

4:0 0 

Юм 3 

4.13 1 

4133 0 

4.03 o 


(—), not determined due to unavoidable circumstances. 

XHedomie rating scale: 9, like extremel: 8, like very much; T, like moderately: 
Jike slightly: 5, neither like nor dislike: 4, dislike; slightly; 3, dislike moderate- 
2, dislike very much; 1, dislike extremel 
slightly during storage (Table 2), A decrease in TPC and 
mold and yeast counts was observed as the irradiation dose 
increased (Table 3). For the Ist and 2nd months of storage, 
TPC and mold and yeasts counts for most samples were com- 
paratively lower than their initial counts. However, on the 
8rd month up to the 10th months an increase in count was 
observed for samples with positive initial counts. Irradiation 
at 100 and 150 Kr prevented mold and yeast growth. Mold 
and yeast counts were negative for samples jrradiated at dose 
Jevels even up to the end of the experimental period. 


Moisture and free fatty acid contents of experimental peanut 


TABLE 2. 
t room temperature for a period of 10 


samples during storage а 
months. 


Storage period (month) 


Test and irradiation 
dose 


Moisture (per cent) 
окт. 

50 Ki 

160 Kr 

120 Kr. 


Ну acid (per cent) 


окт. 
КЕТИ 
100 Kr 
160 Kr. 


2222 
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TABLE 8.—Resulis of aflatoxin and microbiological tests made on the expe- 
rimenial peanut samples during storage at room temperature for а 
period of 10 months. 


Storage period (months) 
Microbiological tests 
and dose treatments 


150 Кг: 


Moli and yeast count 
(Colonies/gm) 


50 20 30| 150 100 200 100 100 100 100 
40 0 10 10 10 10 10 10 10 16 
9| ој | ol of 9 of о 0 
150 Kr.. 9 9) o 0 0 9 9 9 0 o 
— 24 2 8 
Aflatoxin (p. b. р) 
0-1 99] ва ees 
Ста ја 
С Са сој са 
C$ C3 CY са CY су 


(—) Negative, рр. parts per billion. 


Aflatoxin tests for all samples gave negative results up to 
the 3rd month (Table 4). However, on the 4th month and 
up to the end of the experimental period, unirradiated samples 
gave positive results. The 50 Kr samples were positive for 
aflatoxin on their 4th, 5th, 6th, and 8th months, It js apparent 
that aflatoxin-producing organisms in the unirradiated sample 
may have survived the 50 Kr dose irradiation treatment and 
became active on the 4th month with the subsequent production 
of small amounts of the toxin. These samples can, however, 
be considered only slightly contaminated. Their aflatoxin 
content is still within the limits allowable in food products 
which was designated by the American and Canadian Food 
and Drug Administration as 30 ppb [Campbell ((1967)1. In 
а way, irradiation at dose levels of 100 and 150 Kr controlled 
aflatoxin contamination during the 10 months experimental 
period. It should be noted that the peanuts used in this study 
were of the best quality, freshly harvested and dried toa 
moisture content of about 4.5 per cent before irradiation. These 
conditions plus proper packaging to eliminate as mu 
possible exposure to contaminants contributed to the 
keeping quality of the experimental products, 


ch as 
good 


4 
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TABLE 4.—AMean acceptability scores of experimental peanut samples stored 
at room temperature for 10 months. 


Quatitics rested ‘Storage period (months) 


dose treatments i { 


"The mean acceptability scores received by the various samples 
during the 10 months storage period are given in Table 5. 
Initial evaluation of the toasted peanuts, showed that irradia- 
tion at the levels used did not affect significantly the texture, 
palatability and eye-appeal of the peanut. А decrease in 
acceptability scores was, however, noted on all samples during 
storage. Analysis of variance of the acceptability scores 
Showed that significant differences between storage periods 
occurred within samples. 


Results on postirradiation studies made on ginger and 
onions showed that irradiation markedly improved the keeping 
quality of these crops in terms of sprout inhibition and control 
of rot decay. The gamma rays from the Со 60 facility, which 
are similar in nature to x-rays, easily penetrate the root bulbs, 
and the instantaneous interaction of the gamma rays with the 
very sensitive germination cells comprises the antisprouting 
action, i.e. the germination cells are unable to divide following 
exposure to suitable doses of radiation [Errington and Мас- 
Queen (1961)]. ` й 


Sprouting was already evident in some of the unirradiated 
samples after one month storage and the number of sprouted 
onion bulbs and ginger roots increased during storage. Figures 
1, 2, and 8 illustrate the inhibiting effect of irradiation on the 
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sprouting of onions and ginger. The pictures were taken on 
samples stored for 4 months. Irradiated samples did not 
show incidence of sprouting even up to the 6th month of 
Storage. 


Rotting was observed on both irradiated and unirradiated 
onion samples on the 3rd month but was considerably more 
in the unirradiated controls. Rot decay has always been asso- 
ciated with microbiological attack. Radiation through its 
fungicidal properties has been demonstrated to enhance storage 
life of some perishable food [Clarke (1968)]. The greatest 
potential advantage of gamma radiation as a fungicidal treat- 
ment is penetration of tissues, making a therapeutic treatment 
of the infected host possible [Sommer and Maxie (1966)]. 
The pathogen growing within the host tissue is inactivated 
or its growth delayed sufficiently to permit increased time 
for marketing or reduce losses during marketing periods. Both 
pathogen and host are subjected to the damaging events asso- 
ciated with irradiation. 


Unirradiated samples of the white onion variety had to be 
discarded after the 8rd month as they were no longer acceptable. 
Sprouting and rot decay were very much evident in these 
samples. Rotting was characterized by the exudation of a 
watery odoriferous material from the neck of the onion, black- 
ening, and softening of its internal portion. The red creole 
variety of onions was observed to have better keeping qualities 
and was more resistant to rot than the white variety. 


Ginger samples, whether irradiated or unirradiated showed 
marked shriveling during storage. The cut surfaces in some 
parts of the tubers may have contributed much to this undesir- 


able effect brought about by the rapid evaporation of moisture 
in these cut areas. 


Table 5 shows results of sensory tests made on onion and 
ginger samples before and during storage. Irradiation at the 
dose level used did not affect the acceptability of these crops 
as shown by their initial acceptability scores. No significant 
difference in acceptability was noted between the samples 
tested. However, analyses of variance on acceptability scores 
indicated a significant difference within samples stored at dif- 
ferent periods. The unirradiated ginger and onions (red 
creole variety) stored for 5 months and ginger samples irra- 
diated at 10 Kr and 15 Kr doses stored for 6 months had low 


ЕЕ! 
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TABLE 5.—Mean acceptability scores of experimental ginger and onion 
samples during shed storage. 


Storage peried (months) 


Trials 


acceptability scores. It is apparent that 4 Kr and 5 Kr ir- 
radiation dose treatment for onions and ginger, respectively, 
are sufficient to prevent sprouting. It is also possible that 
lower dose treatments may have inhibiting effect on sprouting. 
It is important to determine the optimum effective dose, because 
if the process is to be used on an industrial scale, the cost of 
treatment will depend much on the dose needed. 


SUMMARY 


Preliminary trials conducted on shelied dried peanuts showed 
that irradiation doses of 50 to 200 Kr did not affect the accept- 
ability and TBA values of the peanuts. Microbial counts de- 
creased as irradiation dose increased. Postirradiation studies 
indicate that aflatoxin contamination was controlled at dose 
levels of 100 and 150 Kr during the 10 months storage period. 
Acceptability seores for all samples decreased while free fatty 
acid and moisture values increased slightly during storage for 
10 months at room temperature. 

Postirradiation studies made on onions (red creole and white 
variety) and ginger (Hawaiian variety) showed that irradiation 
doses of 4 to 15 Kr inhibit sprouting in these crops. How- 
ever, rot decay was not fully controlled although incidence 
was less for the irradiated samples. It is indicated that ir- 
radiation дозе treatment of 4 Kr and 5 Kr for local varieties 
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of onions and ginger respectively, is sufficient to prevent 
sprouting. However, the effects of lower dose treatment of 
sprout inhibition needs further investigation. It is import- 
ant to determine the optimum effective dose, since the economics 
of the process depends very much on the dose treatment. 
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ILLUSTRATIONS 


PLATE 1 

Fig. 1. Effect of gamma-radiation on sprouting of onions (white variety) 
after 4 months in shed storage. 

2. Effect of gamma-radiation on sprouting of onions (red variety) 
after 4 months in shed storage. 


3. Effect on gamma-radiation on sprouting of ginger after 4 months 
in shed storage. 
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ON THE TAXONOMY OF RANDIA LONGIFLORA SENSU 
HOOK. F. (NON ГАМК.) (RUBIACEA) 


By С. В. BABU and B. PRAMANIK 
Central National Herbarium, Ноштай-8. 


TWO TEXT FIGURES 


Hooker f. [F]. Brit. Ind. 3 (1880) 111] reduced Grifithia 
siamensis Miq.[—Randia siamensis (Mig.) Craib; Webera sia- 
mensis (Miq.) Kurz] and Stylocoryne bispinosa Griff. [—Randia 
bispinosa (Griff. Craib; Webera bispinosa (Griff.) Kurz} to 
the synonymy of Randia longiflora Lamk. [=Posoqueria longi- 
flora Roxb.; Webera longiflora (Lamk.) Kurz], along with а 
few other synonyms, viz. Randia scandens (Bl) DC.; Griffithia 
curvata Kurz; Webera scandens Roxb.; Tocoyena scandens Bl, 
etc. This view has been adopted by subsequent authors dealing 


with this group of plants [vide, Ridley, Fl. Malay Penin. 277 


(1923) 78; Kanjilal et al, Fl. Ass. 3 (1939) 58; Parkinson, For. 
Fl Andam. 181, (1923) 190], until Craib (ЕІ. Siam. Enum. 2 
(1982) 99, 108, 111) reinstated 2. siamensis (Miq.) Craib, R. 
bispinosa (Griff. Craib and R. longiflora Lamk. as distinct 
taxa. 

A critical study of the material of R. longiflora Lamk. and 
R. siamensis (Miq.) Craib available at the herbarium of CAL 
and careful analysis of the original descriptions of Р. longiflora 
Lamk., R. bispinosa (Griff. Craib and R. siamensis Ора) 
Craib, do show constant distinguishing characters which justify 
in maintaining them as distinct taxa. These three species, 
no doubt, are closely related and indeed confused in the herbaria, 
but can be distinguished in the following way: 

1. Corolla-tube 1.5 to 4 cm long; calyx-limb 0.5 to 0.6 ст long; style L5 to 4 
em long (incl stigma) . - 1. В. longiflora 

Corola-tube 0.5 to 0.6 ci 

style + 1 ст long (incl stigma) -- 

2. Inflorescences and calyx glabrous or thinly ferrugineous appressed- 
hairy on the outer calyx-lobes only; corolla-lobes oblong, longer than 
the tube ... . 2, В. siamensis 

Inflorescences ai ух ferrugineous, appresscd-hairy; corolla-lobes 

obovate-oblong, as long as the tube .. 3. R.. bispinosa 

1. RANDIA LONGIFLORA Lamk, Encycl. 3 (1789) 26 et Tab. Encycl. Meth. 
1 (1792) t. 156. f. 3; DC. Prodr. 4 (1820) 386; Hook. f. in Fl, Brit. 
Ind, 3 (1880) 111, pro parte (excl. syn, Grifithia siamensis Miq), 
Randia siamensis (Mig) Craib, Webera siamensis (Міф) Kurz, 
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Stylocoryne bispinosa Grif, Randia bispinosa (Griff.) Craib et 
Webera bispinosa (Griff.) Kurz; Ridley, Fl. Malay. Penin. 2 (1923) 
73; Parkinson, For. Fl. Andam. Isl. (1923) 190; Craib, Fl. Siam. 
Enum. 2 (1932) 108.-Тосоуела scandens Bl. Bidjr. (1827) 980. 
-Randia scandens (Bl) DC. Prodr, 4 (1830) 387.-Webera scandens 
Roxb. Fl Ind. ed. carey 1 (1832) 698.-Posoqueria longiflora Roxb. 
Tl Ind. 1 (1832) 718.-Grifithia curvata Kurz in Trim. Journ. Bot. 
(1815) 326.-Webera longifora (Lamk.) Kurz, For, Fl. Brit, Burm. 
2 (1877) 48. 


Fig. 1. Randia longiflora Lamk.: А, flower; B, corolla opened out; C, 
anther; D, gynoecium. 


Distribution: India, East Pakistan, Burma, Malaysia and 
Siam; in India: ascending up to 660 m altitude in eastern 
Himalayas and Andaman and Nicobar Islands. 


2. RANDIA SIAMENSIS (Miq.) Craib in Kew Bull. (1911) 890 et Fl. Siam. 
Enum. 2 (1932) 111-Grifithia siamensis Mig. Fl. Ind. Bat. 2 (1856) 
158 et Ann. Mus. Bot. Lugd.-Bat. 4 (1869) 130.-Randia longiflora 
sensu Hook. f. in Fl Brit. Ind. 3 (1880) 111, pro parte (quoad. 
ref. Grifithia siamensis Miq. et Webera siamensis (Ма) Kurz) — 
Webera siamensis (Miq.) Kurz, For. Fl. Brit, Burm. 2 (1877) 48. 


Distribution: Burma and Siam. 

The shorter corolla-tube, shorter calyx-limb and shorter style 
readily distinguish this from R. longiftora. Although the length 
of corolla-tube, calyx-limb and style is very variable in the 
latter species, no intermediates could be traced out. 


X 
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Fic. 2. Randia sianensis (Miq.) Craib: A, habit; B, flower-bud; C, calyx 
opened out; D, corolla opened out; Е, gynoecium. 


3, RANDIA BISPINOSA (Griff) Craib, Fl Siam. Enum. 2 (1932) 99.— 
Stylocoryna bispinosa Griff. Not. 4 (1854) 260.-Webera bispinosa 
(Griff. Kurz, For. Fl Brit. Burm. 2 (1877) 49.-Randia longiflora 
sensu Hook. f. in Fl. Brit. Ind. 3 (1880) 111, pro parte (quoad. ref. 
Stylocoryne bispinosa Griff. et Webera bispinosa (Grif.) Kurz). 

Type: Burma, Griffith 869 (К), not seen. 

Distribution. Burma and Siam. 

Apparently allied to R. siamensis (Мід.) Craib, but is recog- 
nizable by ferrugineous appressed-hairy inflorescences and outer 
surface of calyx. 

Grateful thanks are due to Dr. M. P. Nayar, keeper, Central 
National Herbarium, Howrah-3, for going through the manu- 
вепрь 
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STUDIES ON PHILIPPINE LICHENS, II 
THIN-LAYER CHROMATOGRAPHIC STUDY OF THE CONSTITUENTS ОР 
SOME LICHEN SPECIES 


By PATROCINIO SEVILLA-SANTOS 
National Institute of Science and Technology, Manila 
and 
j АВАСЕ M. MONDRAGON 
National Research Council of the Philippines, Diliman, Quezon City 
ONE PLATE 


Lichens received much attention because of the antibiotic 
activities exhibited by some lichen thalli and their extracts. 
This activity is due to several constituents, particularly d-usnie 
acid present especially in the Usnea, Evernia, and Parmelia 
species [Hale (1961)]. More than 80 other compounds which 
telong to the depsides, depsidones, dibenzofuranes and lactone- 
carboxylic acids have been isolated from lichens. The qualita- 
tive and quantitative differences in the constituents of lichens 
may be used to characterize many of them and are sometimes 
of taxonomic value [Hale (1961)]. 

Before 1936 lichen acids were detected only by macrochem- 
ical means which generally took much time. From 1936 to 1940 
Asahina published many articles on the investigation of lichens 
dealing with simplified microchemical crystal tests for most of 
the common lichen acids [Hale (1961)]. Color, crystal, and 
fluorescence tests were used. 

For the identification of lichen acids, especially those which 
present difficulties with the crystal tests, the use of partition 
chromatography was recently introduced. In 1956, Wachmeis- 
ter published the identification of lichen acids by paper chroma- 
tography. Monji (1953), Ramaut (1953), and Hess (1958) 
obtained good results in the microdetection and separation of 
lichen substances by means of paper chromatographic method. 

The first to employ thin-layer chromatography for the in- 
vestigation of lichen constituents were Stahl and Schorn (1961). 


They used silica gel G-layers which was prepared with 0.5 N 
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охайс aeid instead of water. More recently, Bachmann (1963) 
used thin-layer chromatography for the separation and iden- 
tification of the lichen constituents of the B-orcinol group. 

This paper is а report on a survey of the constituents of 
some of the lichens in the Philippines. It presents the use 
of thin-layer chromatography in the separation and identifica- 
tion of lichen constituents by comparison with authentic com- 
pounds. 

EXPERIMENTAL 


Apparatus and reagents, —Thin layers are prepared by spread- 
ing silica gel G slurried with water (1:2.5) on glass plates and 
activated for 30 minutes at 1107, 


The spreader was made from solid cylindrieal stainless steel, 
165 mm dia. and 150 mm long. The well is 49 mm deep and 
has a groove that is 95 mm long and 250 microns thick. 
(Plate 1.) 

Plates were cut from 3 mm thick glass in varying sizes: 
30 x 150 mm; 35 x 150 mm; 70 x 150 mm; 30 x 135 mm; 
38 x 185 mm and 70 x 135 mm and chamfered at the Optics 
Section, SID.* The aligning tray 10 x 85 cm was made from 
6 mm thick glass and mounted on a wooden board held in 
place by screwed aluminum edging. The spreader and plate 
holder were fabricated at the FMS.* 

Chromatographie jars used are glass jars with fitted cover 
(dia. 87 mm, ht. 140 mm). They were lined with filter paper 
and filled with developing solvent to a height of 1.5 em. Suitable 
capillary pipettes were used for spotting. 

Seven solvent systems were used for developing the chroma- 
tograms: А Benzene/chloroform, 1:1 [Stahl (1965)], B 
Benzene/dioxane/glacial acetic acid, 90:25:4 [Bachmann 
(1963)], C n-Butanol/ethanol/water, 4:1:5 [Wachtmeister 
(1956)], D Butanol/acetone/water, 5:1:2 [Hale (1961)], E 
Butanol saturated with ammonia (using organic phase [Hale 
(1961)] F Hexane/diethyl ether/formie acid, 5:4:1 [Culberson 
and Kristinsson (1970)], and G Toluene/glacial acetic acid, 
85:15 [Culberson and Kristinsson (1970)]. 

Materials—The following lichens were the object of this 
study: Usnea elmeri Herre, U. flexilis Stirt, U. hossei Vain, 
U. intercalaris Kremp, U. squarrosa Vain, Physeia albicans 


1 Scientific Instrumentation Division, NIST. 
5 Fine Mechanics Section, SID, NIST. 
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(Pers.) Thoms., Parmelia cetrata Ach., P. zollingeri (Hepp.), 
Crocynia membranacea. (Dicks) Zahlbr, Ramalina farinacea 
(L.) Ach., and Stereocaulon Sp. 

Procedure.—Vive grams each of the five Usneas were cut 
into бле pieces. They were extracted in a Soxhlet with sulfuric 
ether for 15 hours, and methanol for 50 hours. The Usnea 
extracts were concentrated to a volume of about 10 ml by 
distilling the solvents on a water bath. Small amounts of the 
other lichens were also extracted with ether and likewise con- 
centrated to a small volume before they were applied. With 
the use of capillary tube they were spotted four times on 
silica gel G plates at a distance of 10 mm apart and 20 mm from 
the bottom of the glass plate. The plates were air-dried after 
each application and placed in the jers previously equilibrated 
with the developing solvents. After allowing the solvent to 
travel to a distance of about 120 mm the plates were removed 
and air-dried. The spots were detected by placing the plates 
in a jar saturated with iodine vapors or by spraying with 
anisaldehyde in 50-ml glacial acetie acid plus 1 ml eonczntrated 
sulfurie acid [Stahl (1965)]. 

Authentic samples? of lichen acids w chromatographed on 
thin layers using solvent B to determine their Rf values. 

The ether extracts of the lichens under Study were run 
using the seven solvent systems mentioned as a p "eliminary 
experiment. The spots did not separate very well in Solvents 
А, С, D, and E but showed good separaticu with В, F, and G. 
Thus all the extracts were developed with the three latter 
solvent systems. Since slight alteration of conditions affect 
the results, the identification of the spots was made by running 
authentie samples alongside the extracts on the same plate. 


RESULTS 


Table 1 gives the Rf values of some lichen substances. 

Table 2 shows the result of the TLC of the lichens. Although 
the authentic lichen compounds were run along-side the lichen 
extracts the Rf values obtained were not included in the table 
because the two Rf values were identical. 

Discussion—It may be noted that usnic acid and salazinic 
acid were found common to the five Usnea species, In a 
previous work, Santos (1965) also found these two acids 
in U. montagnei, Stictic acid was detected in U. flexilis, U. 


*Kindly furnished by Dr. T. R. Seshadri and Dr. D. H. R. Barton. 
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TABLE 1—Rf values of authentic samples of some lichen constituents. 


Color reaction. 


Ri values 
Lichen constituents x 1005 


Iodine 
vapors 


Anisaldehyde 


"| yellow orango 
orenge 
yellow — | orange 


Burbatic 


priis + Миш 


TABLE 2.—Rf values for thin-layer chromatography of lichen substances. 


RE values x 100 in sol vent. 
шин rc 


n r 6 
CR ЗЭЛ ЫГ в 
Usnea elmeri Herre n, da 26 
57 57 
E ЕЧ waidentiDied 
U, Ле Stitt .... 8 5 ? Drotacetrarie пея 
ш m 5 зарано acid 
28 п B sticlic acid 
и 62 КЕИ 
Rosset Ма u 8 salazinic acid 
48,08] 22,00] barkate ac; 
62 ЕЧ vanie aci, 
U. interentaris Remp, ee 9 Protocotrarie acide 
5 irie acid 
5 vid 
220 ? Protocetrar: 
acid 
15 stietie ucid 
26,40] barbatie acid 
57 
unidentified 
ns unidentified 
ns unidentified 
Р, albicans (Pera.) Thome, . 2 43 тоол 
64 atentorin 
"s 
Parmelia ева Ach. Ё n 
hs 
P. collingert Hepp. 60 чаще acid 
65 адталогіч 
9 unidentified 
46 unident fied 
Crocynia mentbranucea (Dieks) Zahlbr... 45 zerin 
60 unie acid 
Ramulina farinzecn (1..) homoseti 


о acid 
sue seid 
identified 
wiidentitied 
unidontined 


Stereoccidon sp, 


-| 79 ns ns atranorin 
49 ns 52 unidoutified 
$9 Lom оз unidentified 


B. benzene/dioxame/glacial acetic acid, 90 
T, hexane/cthyl cther/formie acid, 
G, toluenc/glaeinl асойс acid, 85:18 
* No authentic sample, 

ns, no spot 
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elmeri, and 0. squarrosa. The presence of stictic acid was 
also reported in some Indian Usneas; namely, U. japonica 
[Seshadri and Subramanian (1949)], U. orientalis [Dhar 
(1959)] and U. florida [Rangaswami and Rao (1955)]. 

"The color that the various spots developed with iodine vapors 
and anisaldehyde reagent are very interesting and worthy of 
mention. It was observed that upon exposure of the silica 
gel G plates to iodine vapors for a longer period, small black 
dots appeared on the zeorin spots. This was seen in C. mem- 
branaceaz and P. albicans. Lecanoric acid, identified in P. 
cetrata developed a yellow core with purple trailing giving an 
effect of purplish yellow. 

Atranorin was detected in a number of species such as P. 
albicans, P. cetrata, Stereocaulon sp, and P. zollingeri. Al- 
though the range of hRf value 70-19 of atranorin is 
very close to that of usnie acid 67-78 in solvent B, they gave 
different color reaction, which easily differentiates them. 
Usnie acid becomes yellow on exposure to iodine vapors and 
atranorin turns pink while with anisaldehyde reagent the 
former turns red violet, while the latter yellow orange 
(Table 1). 

The extracts of U. squarrosa, U. flexilis, U. intercalaris, and 
R. forinacea gave several spots in solvent B, one of which 
traveled very slowly and gave a characteristic bluegreen color 
on exposure to iodine vapors. The Rf values ranged from 
0.06 to 0.08, Comparison with the data of Santesson (1965) 
narrowed the identity to either fumarprotocetrarie acid (0.08— 
0.09) and protocetraric acid (0.08-0.09). However, the TLC 
was repeated using Solvent D and the Rf value obtained was 
0.48 (Santesson 0.48-0.45). The color of the spot in iodine 
vapors was also bluegreen. "Thus the identification of proto- 
cetraric acid was made by comparing with Santesson's data 
and not with an authentic sample. Stictic acid and salazinic 
acid turned blue on exposure to iodine vapors. 


SUMMARY 

A total of 11 species of lichens endemic in the Philippines 
was studied. The constituents of these species were compaxed 
with authentic samples by thin-layer chromatography using 
three solvent systems. In this way salazinie acid, stictic acid, 
usnic acid, barbatic acid, protocetraric acid, zeorin, atranorin. 
lecanorin acid and homosekikaie acid were detected in the 
lichens studied. 
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STUDIES ON LIGNIN DECOMPOSITION BY SOME 
LITTER FUNGI 


: Ву В. C. AGRAWAL 
Department of Botany, University of Saugar, Saugor (M. P.) India 


ONE TEXT FIGURE 
INTRODUCTION 


The soil is being annually supplied with considerable quan- 
tities of lignin. Among the major constituents of the cell 
walls, the most resistant to biological decomposition is, un- 
doubtedly, lignin. It is superseded in relative quantity only 
by cellulose and hemicelluloses. The decomposition of this 
substance, however, is of fundamental importance, because in 
forests a huge amount of lignin is continually deposited upon 
the soil as wood waste. Our knowledge of the organisms that 
attack lignin, their decomposition and the environmental vari- 
ables governing its loss is still very incomplete. 

Cochrane (1958) and Falck (1923-1930) were the first to 
point out that basidiomycetes probably play an important 
part in the breakdown of this substance in forest litter. At a 
stage when there is extensive microbial development, there 
is a fairly rapid loss of both cellulose and lignin. This is 
accompanied by considerable activity on the part of the soil 
fauna, which often completely destroy the mesophyll tissues 
of the leaves, leaving only the vascular strands, the cuticular 
tissue and the toughened margins of the leaves. With the 
intense animal activity, the amount of black faecal material 
increases. 

Our knowledge of the lignin decomposition is derived almost 
entirely from a study of the decomposition of wood or saw- 
dust and the fungal species which have been examined in 
detail are commonly those associated with woody substrates 
[Gottlieb and Pelezer (1951) and Kremers (1959)]. 

Here the aim was to isolate the lignicolous fungi and to 
determine their capacity to utilize different ligninlike sub- 
stances. 'The gradual change which takes place during the 
decomposition of ligninlike substances has also been discussed. 

Since lignin is known for its inert behaviour the study of 
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its decomposition present a special problem [Ienderson 
(1960)], such as (1) difficulties arising from the chemieal 
complexity of the lignin molecule; (2) difficulties in assaying 
for this substance; and (2) the isolation of purified lignin 
fractions, suitable for use as a microbiological substrate. In 
view of these difficulties the present work was based on some 
substitutes of lignin such as ferulic acid, vanillin and 
p-hydroxyhenzaldehyde, which are believed to be rclated struc- 
turally to the lignin molecules [Brauns (1939), Creighton c£ al 
(1944), Henderson (1960), and Siegel (1956)]. 


MATERIALS AND METHODS 


Sampling of the soil-litter.—Forest. soil-litter samples from 
the 9" depth were collected after the rainy season. The samples 
were brought to the laboratory in new polythene bags and 
were stored in a refrigerator till the following day, when 
dilutions were made. 

Isolation of lignin decomposing fungi —Waksman's (1910) 
dilution plate technique was used in the process of isolation. 
The medium used for the isolation was Waksman agar with 
few modifications as mentioned below: 

а. Replacement of peptone by (NIL): 50, to dcerease the growth rate 

of rapidly growing fungi. 

b. Addition of tannic acid at a concentration of 0.1 per cent (w/v), 


The second modification was based on the work of Bavendamm 
(1928) and Davidson et al (1938). They showed that wood 
rotting fungi or the lignin decreasing fungi can be detected 
by their reaction with tannic acid which they oxidize to 2 
brown product. Tannie acid is somewhat toxic and inhibits 
the growth of most of the bacteria, Different dilutions (1:100, 
1:1000 and 1:10000) of the soil-litter samples were made and 
streaked on the plates. The streaked Petri dishes were in- 


cubated for 8 to 10 days at 28°C. The dishes were examined 
after 8 days. 


A total of 25 species (Table 1) was isolated out of which 
only 16 showed the brown color reaction around the colony. 
Only 10 species were selected for detailed study. 


These were Rhizopus nigricans, Chaetomium globosum, Аз- 
pergillus niger, Penicillium verruculosum, Paecilomyces varioti, 
Memnoniella echinata, Trichoderma viride, Alternaria tenuis, 
Fusarium oxysporum, and Rhizoctonia sp. 
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TABLE 1—List of lignin-decomposing fungi isolated from soil-litter and 
their ability to oxidize tannic acid, 


Species showing, 


Organism заннан 
rown product 


7 Peniciltinm 

К. P. funieidosim. 
P. nigricans, 

1. Prateilootyees 


sarium охузригит 
longinn 
eel 


abre и] weep erp хр эврээр» 


* oxidize tannic acid; —, did not oxidize tannic acid. 


Utilization of ligninlike substances by 10 selected fungal 
species: 


Method.—The medium used here was Czapek's mineral salt 
with some modifications. Sucrose and ferrous sulphate (FeSO, 
ТН,О) were omitted, the latter because of its reaction with the 
phenolic compounds to form colored products. Broth medium, 
to which phenolic compounds were added, was used for noting 
the extent of growth of various fungi. The quantity of growth 
was measured in terms of mycelial weight produced. 


The phenolic compounds, p-hydroxybenzaldehyde and vanillin 
were added at the rate of 0.01 per cent (w/v) and ferulic 
acid at 0.005 per cent (w/v). 


Fifteen ml of the broth medium was taken in 150 ml flasks 
and sterilized by autoclaving for 15 minutes at 15 ibs pressure. 
A series of control flasks was also run in which no carbon 
source was added. A total of 40 flasks was taken for the 10 
organisms. The flasks were inoculated with 6 mm. diameter 
inoculum disk taken from the growing margins of potato 
dextrose agar culture. The flasks were incubated for 21 days 


at 28°С. 
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RESULTS 


After 21 days the mycelial mat of each flask was filtered 
through oven dry, weighed filter papers (Whatman No. 1). 
After washing with distilled water oven dry weight was 
determined. The net value of mycelia was calculated by sub- 
tracting the weight of the filter paper. Results are shown 
in Table 2 and Fig. 1, 


TABLE 2.—Oven dry weight of mycelium (in mg) at 28°C after 21 days in- 
cubation in different phenolic, ligninlike substances, 


Ferulie acid í 
0.905 per |а. от percent | Control 
cent wv) | Cv) 


p-Hydroxy 

benzaldehyde 

1.01 per cent 
(клу) 


Organism 


1. Rhizopus nigricans ... 
2. Chaetomium globosum 
Aspergillus niger. 

4, Penicillium ретти 

. Paecilomyces ваков. 
8. Memoniella echt nate 
1. Trichoderma viride .. 
Зри naria tenuis. 

. Fusarium огузрон 
10. Hhizoctonia sp. 


DRY WEIGHT ам MG 


a PHYDROKYBENZ— 
ALDEHYDE 


Ej FERC Aci 


f www 
CONTROL 


"RHIZOPUS ` NIGRICANS 


FUSARIUM 7 ОХУБРОВИМ, 


ASPERGILLUS NIGER 
TRICHODERMA VIRIDE 
RHILOCTONA Sp, 
ALTERNARIA TENUIS 
MEMNONIELLA ECHINATA 


СНАЕТОМАМ GLOBOSUM 


PAECILOMYCES VARIOTI 


Fic, i. Utilization of ligninlike substances in terms of mycelial growth. 


In this experiment phenolic compounds constituted the sole 
source of carbon and were added in the medium in such low 
concentrations that none of the fungal species produced much 
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growth. From results presented in Table 2 it is clear that 
although the growth was very little it always exceeded that 
of the control flask of the same fungal species. The fungi 
which obtained their maximum growth in ferulic acid were 
C. globosum, P. verruculosum, P. varioti, M. echinata, T. viride 
and Rhizoctonia sp. Only four fungal species viz., В. nigricans, 
A. niger, A. tenuis, and F. oxysporum showed best growth on 
p-hydroxybenzaldehyde. None of the fungi showed their 
maximum growth on vanillin but most of the species utilized 
it almost to an equal extent. In the whole experiment T. viride 
favors its maximum growth on ferulic acid followed by А. niger 
and C. globosum. Р, verruculosum showed somewhat greater 
growth in the control, when compared with other species. Mini- 
mum mycelial weight in the control flask was recorded for 
F, oxysporum. 

The mycelial weight of the organisms in the control series 
was much less due to the total absence of any carbohydrate 
source, A glance at the table shows that the majority of 
fungal species utilize ferulic acid to the maximum as shown 
by their mycelial weights. 

Evidence for utilization of ligninlike substances as a source 
of carbon: 


In the previous experiment the mycelial development was 
taken as an index of utilization of the phenolic compounds by 
different fungi. In the present experiment the substrate uti- 
lization was measured by Chromatographic methods which 
revealed the total utilization of а substrate when their presence 
was not detected by the chromatograms run from the culture 
filtrates after varying intervals of time, 

Moethod.—Twenty пи broth of the basal medium was taken 
in а 150 ml conical flask. Two flasks for each fungal species 
and for each phenolic compound were prepared. A total of 
60 flasks was autoclaved at 15 lbs pressure for 15 minutes. 
After autoclaving, the three phenolic compounds were added 
in the same quantity and by the same way as mentioned in 
previous experiment. 

Each flask was inoculated with three disks (6 mm diam) 
cut from the growing margin of the fungi cultured on potato 
dextrose agar. The flasks were incubated at 28°C for 14 and 
21 days. The culture filtrate of one set of flasks was analysed 
after 2 weeks and the rest of the flasks after 3 weeks. 
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The resulting fungal growth in the flask was removed by 
filtration and the filtrate acidified. The culture filtrate of 
each organism was then extracted three times with 10 ml 
ether. The ether was evaporated and a few drops of absolute 
ethanol were added to the residue to dissolve it. Phenolic 
compounds were detected by ascending thin-layer chromato- 
graphy. The solvent used here was of ihe following com- 
position [Davidson её al (1938)]: Benzene + Methanol -- 
Acetic acid (45:8:4). 

When the solvent rose to a height of about 10 cm, the plates 
were removed from the tank and dried. 

The following three spraying reagents were used to trace 
the presence or absence of phenolic compounds in the culture 
filtrate initially spotted on the plates: 


1. Anisaldehyde/Sulfurie acid reagent: A mixture of 5.0 ml anisalde- 
hyde in 50.0 ml glacial acetic acid with 1.0 ml reagent grade sulfurie acid 
was sprayed on to the chromatogram and heated at 100 to 110°C for 
5 to 10 minutes. 

2. Potassium permanganate: 04 N potassium permanganate in sodium 
carbonate solution. 

3. Antimony pentachloride: Two paris by volume of antimony penta- 
thloride were mixed with eight parts by volume of carbon tetrachloride. 
After spraying the plates were exposed to a temperature of 120°C for a 
few minutes, 


Out of these, antimony pentachloride was found to be the 
best for developing chromatograms, 

During decomposition vanillin and ferulie acid are known 
to be converted into vanillic acid. Spots of vanillic acid were 
detected on the chromatograms of the culture filtrates, where 
vanillin and ferulic acid decomposed into vanillic acid; but 
in some cases vanillin and ferulic acid appeared as such in- 
dicating no decomposition. No intermediate product of 
p-hydroxybenzaldehyde is known until now and it does not 
appear on chromatograms indicating rapid utilization, 


RESULTS 


Table 3 shows that some of the fungi like A. niger, P. 
verruculosum, M. echinata, and A. tenuis left mno initially 
added phenolic compound. and showed the spots of the meta- 
bolized product (vanillic acid). ‘This indicates the utilization. 
of ferulic acid and vanillin after 14 days, same was the case 
with p-hydroxybenzaldehyde. F, oxysporum did not utilize 
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TABLE 3.—Analysis of culture filtrate after growth of various fungi for 14 
and 21 days at 28°C on mineral salt medium + phenolic com- 


pounds. 
Phenolic compound added as carbon source 
Tert lie acid | Vanilla 

Осан e (0.005 ра оли w/e) | (бдр per eent w/v) 

(0.01 per 
cont w/v) | Ferulie acid > Vannillic acid| Vanilin ^ Vanilie acid 
ae) ae fat faa | at fae [oar | ue | 21 
1. Hhizopus ай boom ЕЛЕ р ES 
27 Остин И И ч 
Ее 
-1-14141-1-14|54 
= -1514151-1т134 
-1|-1-14141-1-14 14 
- 414151-:1--11 
- || 
- 21101:41-1-14 
- 51 4141-1-14 


and 21. Days of incubation, 
Present 
Absent. 


ferulic acid even after 21 days of incubation. T. viride, F. 
oxysporum and Rhizoctonia sp. did not show any change in 
the initially added vanillin after 14 days but after the period 
of 21 days the presence of vanillic acid was recorded, indicating 
an ability to utilize vanillin at a slow rate, same was the case 
with C. globosum and T. viride in p-hydroxybenzaldehyde. №. 
nigricans was exceptional It did not metabolize ferulic acid 
and vanillin even after 21 days. On the whole p-hydroxy- 
benzaldehyde was found to be the most susceptible in com- 
parison to the rest of the two phenolic compounds and it was 
decomposed completely within 14 days hy all the fungal species 
except for а few species viz, R. nigricans, T. viride and C. 
globosum which metabolized it completely only after 21 days 
of incubation. 
DISCUSSION AND CONCLUSIONS 


The data show that there exists а wide variety of fungi 
which can decompose p-hydroxybenzaldehyde, ferulic acid, and 
vanillin. Fungi studied here were only those which could be 
isolated by dilution plate technique, but large number of basidio- 
mycetes and ascomycetes which have not been included here 
also play an important role in the decomposition of lignin. 
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Here the method of isolation of lignin fungi was based on 
the ability of the fungi to oxidize tannic acid [McKay (1959) 1 
and out of a total of 25 isolates only 16 fungal species were 
found capable of oxidizing tannie acid. То confirm further 
their ability, only 10 selected species were grown on the three 
substitutes of lignin. The data show that most of these fungi 
utilize p-hydroxybenzaldehyde and ferulic acid easily (shown 
in terms of mycelial growth). In the entire experiment, 
maximum growth by T. viride was shown on ferulic acid 
followed by A. niger on p-hydroxybenzaldehyde and С. globosum 
again on ferulic acid. 


Some gungal species like К. nigricans, P. varioti, and Г. oxy- 
sporum which showed their reaction with tannic acid did not 
show much response in the utilization of phenolic compounds. 
Hence these forms cannot be regarded as lignin decomposers 
in this respect. On the other hand A. niger, C. globosum, P. 
verruculoswm, M. echinata, and А, tenuis utilized all the three 
phenolic compounds in the experiment and this property was 
also confirmed by their conversion of phenolic compounds in 
broth medium. 


As tannic acid oxidation depends on the formation of quinone 
[Creighton et al (1944), Gottlieb and Pelezer (1951)] and the 
breakdown of the aromatic ring, this suggests the action of 
some enzyme system for accomplishing the process. 


Davidson её al (1938) also reported a number of fungi which 
oxidize tannie acid but were weak lignin decomposers. This 
type of fungi which were isolated on the basis of their oxidation 
of tannie acid were actually not good utilizers of the resultant 
components. It is quite likely that these fungi which are not 
able to utilize the substratum alone may be depending upon 
the synergistic action of other organisms for the utilization of 
the products in natural conditions where tho microorganisms 
are known to live in balance with each other. 
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SHORT COMMUNICATION 


MODIFIED LOFTON-MERRITT STAIN FOR DIFFER- 
ENTIATING UNBLEACHED SULFITE AND 
SULFATE FIBERS 


By L. C. ALBA and М. 5, SALCEDA 
National Institute of Science and Technology, Manila 


Very early in the history of fiber technology, attempts were 
made to secure differential staining of various types of fibers 
by the use of different dyes or combination of dyes. Thus 
far, however, the results have not been very successful. 


Lofton and Merritt [Snell and Biffen (1944)] reported а 
method for differentiating and estimating unbleached sulfite 
and sulfate pulps in paper and this method is being used up 
to the present time. The stain used consists of one part of 
a 2-per cent aqueous solution of Malachite green and two parts 
of l-per cent aqueous solution of basic fuchsine or magenta. 
The two solutions are kept separately in tightly stoppered 
bottles and mixed together just before use. 

In using the Lofton-Merritt stain, the compound stain is 
added to the fibers on the slide and allowed to remain 2 minutes. 
At the end of this period, the excess stain is removed by means 
of hard filter paper. Then, 3 to 4 drops of 0.1-рег cent НО 
solution (1 сс conc. НСІ diluted to 1 liter of water) are added 
and left for about 30 seconds. The acid is then removed with 
а blotter and a few drops of distilled water added. A cover 
glass is then placed on top of the fibers and the slide gently 
plaeed between two pieces of blotting paper to remove any 
excess water. 

The Lofton-Merritt stain, even when properly made and 
used, sometimes does not give the desired results. In testing 
the stain, too intense color reaction of either one of the dyes 
used often confuses the differentiation. Furthermore, due to 
ihe variation in the quality of the dyes, it is possible that the 
proportions of the two solutions as here recommended may 
not give the best resulis; hence, it js necessary to do verifica- 
tion tests on authentic samples, altering the proportions of 
the solutions until the fibers are stained the proper color. A 
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thorough investigation was therefore made in the Paper Labora- 
tory of the Tests and Standards Laboratories of the NIST, 
and the resulting modified Lofton-Merritt stain gave a more 
definite differentiation of unbleached sulfite and sulfate. Equal 
amounts of the dyes were used in the preparation and an 
organic acid was added in making up the dye solutions. Differ- 
ent concentrations of the acid were tried but the solutions that 
gave the best color contrast at the acidity given in the formulas 
are: 


Solution A: 
Basic fuchsine ... 025 р 
Acetic acid . 
Water up to 

Solution B: 
Malachite green ... 0.25 g 
Acetic acid 15.00 ml 
Water up to 100.00 ml 


Each solution is made separately, then mixed in equal pro- 
portion as needed. 


Procedure.—Disintegrate the paper and filter off loading, etc. 
through a small 300-mesh filter. Press a small amount of the 
fibers between two fingers to expel excess water. Place the 
sample on a spot plate and add a few drops of the newly mixed 
solutions A and B to the fibers. Allow the stain to remain 
for 2 minutes while teasing apart the fibers, This teasing is 
necessary to allow the stain to act evenly on all the fibers. 
After 2 minutes, the fibers are washed several times with 
distilled water to remove excess stain. The fibers are then 
spread thinly on the slide, and a cover glass placed over them 
for examination under the microscope. 


Unbleached sulfite fibers produce a reddish violet color while 
unbleached sulfate are blue in color. 
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SHORT COMMUNICATION 


STORAGE LIFE OF FREEZE-DRIED NIST* 
ALLERGENIC EXTRACTS 


by Joserina B. MANALO and GLORIA LASERNA 
National Institute of Science and Technology, Manila 


The preparation of lyophilized or freeze-dried local 
allergenic extracts is one significant development in the 
pharmaceutical field. 

Studies previously conducted by Laserna et al (1960), on 
the production of local allergenic extracts of reliable nature 
have emphasized the need for having these extracts freeze- 
dried. However, when these extracts were held in the freeze- 
dried state and stored for prolonged periods at refrigerated 
conditions, the rate at which they lost activity was quite 
detectable, The problem therefore, of preserving them for 
future use without reducing their activity has come into 
focus. 

No detailed investigation, so far, has been done on the 
storage life of local freeze-dried allergenic extracts. This 
study, therefore, is a preliminary investigation intending to 
put the authors’ data to use as reference for further study. 


MATERIALS AND METHOD 


Freeze-dried extracts used in this study were those pre- 
pared by the investigators in 1965, The prepared aqueous 
extract was filtered through aseptic filters and the mixture 
was immediately distributed into vials in -ml volumes, 
followed by freeze-drying in a Stokes’ freeze-drier. The 
vials were sealed off in vacuo and the activity of the extract 
was investigated; labeled, then stored at a refrigerated 
temperature of about 35°F, These allergenic extracts were 
yestandardized to determine their actual protein nitrogen 
content. The methods adopted in the present investigation 
are described in detail and reported in previous articles by 
Laserna and Manalo (1966). 


+ National Institute of Science and Technology, Manila. 
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The protein was precipitated from the reconstituted ex- 
tract by the methods of Cooke (1947), and the total amount 
of protein precipitated was estimated by analysis for nitrogen 
by а micro-Kjeldah! (titrimetric) method of Sobel её al 
(1944). The experimental work was done in duplicate. 

Results obtained were further analyzed using the "i" test 
[Snedecor (1946)] at 5-per cent level of significance, to 
determine the extent of degradation of the freeze-dried al- 
lergenie extracts. 


RESULTS AND DISCUSSION 


Table 1 shows the protein nitrogen content before and 
after storage of freeze-dried allergenic extracts from house 
dust and 17 local plants, and the loss of allergenie activity 
after 5 years at 35°F. The values shown are the average 
of two trials for the method used. The fireeze-dried extract 
samples studied represent those causing allergy. 


TABLE l.—Loss of protein nitrogen content in the freeze-dried local 
allergenic extracts after 5 years storage at refrigerated temperature 
(Зло). 


Local and sejentific потез 


vn 
Storage 
тщ/се 


Rermuda grass (Суподон deelylos (L.) Pers. 
Carabau grass (Pespefum sp.) 
Crab grass (Disiturin sp.) - 


ras» траат 
Kegon (imperata 
a meys Lien.) 

à (Атоса pudica Lini 
лог Дот ба чо A 
grass (Rynekdyt um repens (Willd) 
rass 1 Brachicria matica (Fors: 
Riec (туза sativa Linn) 


iccharum spontaneum (L) sul 
ridux procumbens Linn, ). 2. 

e) (Amaranthas spinosos Linn, 
Yard gross [Mleusine indies (1..) Gacr 


Although considerable efforts have been centered on the 
step by step preparation of the allergenic extracts to obtain 
good quality freeze-dried samples and on the use of the most 
suitable equipment needed for the study, nevertheless, it is 
to be noted that the allergens showed a definite reduction 
of their protein nitrogen content as the period of storage 
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was prolonged. The decrease in the protein nitrogen con- 
tent of the refrigerated allergens was not necessarily 
uniform, but varied with the specific allergenic extract 
preparation. 


As shown in Table 1, the results indicate a decrease in 
protein nitrogen content of from 0.050 to 0.014 mg per ce, 
indicating a loss of from 8 to 50 per cent. This loss may 
pe due to various adverse changes taking place in the freeze- 
dried extracts, such as protein denaturation or deterioration, 
which as yet, could not be established definitely. However, 
Cooke (1947) stated that “... while aging did not affect 
the total nitrogen of an extract it did influence greatly the 
fractions involved, the protein nitrogen and the nonprotein 
nitrogen, the former being converted gradually into the lat- 
ter, and that as this oceurred a corresponding loss in 
activity was evident. . 2 

Table 2 shows the "t" test values for the comparison of 
the protein nitrogen content of the extracts before and after 
storage. The value of "t" obtained was more than the "t" 


Tapie 2.—T-test values for the comparison of the protein nitrogen 
content of the freeze-dried extracts before and after storage. 


1 
Local and scientific names | T-test values" 


Bermuda grass (Cynodon dactylon (L.) Ретв,1—. 1.0. 
Carabao grass (Paspalum sp - 149 

Grab gross (Digitaria sp.) 1 то 

Dust e). : 1 50 

Port, лес Jod 5:0 

Jav: одите praemorsa ( БЯ 

Kogon Грета cylindrica a) Be: 20 

M ea mays Linn.) - 1 5 

икона diversifolia. `0 

f А то 

510 

1 io 

gar cane ina. p 

ХАН, оседания apoicneiian (1. subsp. indicum) H то 

x (T'ridaz procumbens Linn.)—- 3:0 

Urai Сара) (А патам Аи spisiosus Lim +0 


Vr юте indica (L,) Gaertn) 


| 


* Group camparison method, 
++ Not significant at 5-per cent level. 
ээн Infinity. 


value of 2.92 at 5-per cent level of significance. Hence, it 
may be said that, except for carabao grass, these allergenic 
extracts exhibited a significant variation in their protein nitro- 
gen content, as evident in the results shown in Table 2, thereby 
showing the extent of reduction in protein nitrogen of the 
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freeze-dried extracts stored for 5 years at constant low tem- 
perature (35°F). Considering the lapse of time of 5-year 
storage of the extracts in the present study, it will not be 
surprising to note that the values obtained are much lower as 
compared with those obtaincd from the same extracts in 1965. 


Since appreciable losses in protein nitrogen content were 
noted after 5 years, Cooke’s observation, therefore, could be 
taken as a contributory factor in the decrease in protein 
nitrogen content of the locally prepared freeze-dried 
allergenic extracts but not conclusive to assess that the 
corresponding loss in activity would render the extracts 
ineffective, until other conditions or factors shall have been 
considered and confirmed, 

It should be pointed out further, that although the decrease 
showed marked differences in protein nitrogen content, it 
did not render the extracts ineffective, as it was still aecept- 
able to the allergist! doing clinical studies on the restandard- 
ized extracts. From the restandardized extracts dilution 
could still be made for test and treatment. 

However, in a field where a change in activity of an 
extract is of particular importance to the allergists engaged 
in the treatment of allergic diseases, it is suggested that 
further detailed investigations or studies be made with partic- 
ular emphasis on the factors which affect to a large degree 
the activity or strength of the extracts, in order to effect 
stability after prolonged storage. 'This is deemed necessary 
if the clinical use of the knowledge obtained in this study 
is intended to have local allergenie extracts available and 
potentially stable for human use at the appropriate time 
when it is most needed. 


SUMMARY 


Restandardization of freeze-dried NIST allergenic extracts 
from house dust and 17 local plants after 5-year storage at 
refrigerated temperature (35°F), was undertaken. Statis- 
tical analysis of the data obtained to evaluate further the 
extent of reduction in the protein nitrogen content of the 

‘Eleonora P. Dacanay, clinical allergist, Allergy Research Unit, 


Medical Research Center, National Institute of Science and Techno- 
logy, Manila. 
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extracts, was also made, and the results are reported. The 
results indicate that all the protein nitrogen present during 
storage show losses of from 8 to 50 per cent and the signi- 
ficance of this was discussed. However, results of the study 
also tend to show that the protein nitrogen values obtained 
although much lower as eompared with those obtained from 
the same extracts in 1965, were stil acceptable, inasmuch 
as the strength of the extracts used by the allergist in her 
treatment was based on the recent protein nitrogen values 
obtained. 
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SHORT COMMUNICATION 
PLANTS INJURED BY AIR POLLUTANTS 


Ву P. S. 5овшо, P. A. SANTAMARIA, E. М. ALQUEZA, and 
А. C. Pizarro 
Bureau of Plant Industry, Manila 


ONE PLATE 


INTRODUCTION 


The establishment and expansion of fertilizer and other 
industrial factories in this country have inevitably created 
specific agricultural problems including the detrimental ef- 
fects on the health of the population of the affected areas. 
Dust from cement factories have been a constant source of 
complaints among farmers and residents of the area. Simi- 
larly other factories have not only inflicted serious injury 
to plants but also caused destruction to animal fauna. 
Because of the irreparable injury to plants and its possible 
deleterious effect to human beings, measures to remedy the 
abnormality have attracted the attention of the National Air 
and Water Pollution Commission. 

The case at the Lamao Experiment Station, Lamao, Bataan 
where a certain fertilizer faetory is located is the first of its 
kind reported in the country. A wide range of crops includ- 
ing fruit trees were defoliated. Shedding of burned leaves 
started on the side of the trees facing the direction of the 
wind. The distance of the factory from the orchard where 
the observations were made was from 10 meters to 4 kilo- 
meters away. Depending on the susceptibility of the trees, 
defoliation may be either partial or entire as shown in Plate 
1, figs. 1-3. Recovery of the affected trees took a long 
time and most of the trees failed to produce flowers, Newly 
developed leaves were scorched before they could mature, 
Isolation and other tests for pathogenicity and insects failed 
to yield positive relations with the abnormalities observed. 


SYMPTOMS OF INJURY TO CROP PLANTS 


The typical symptoms and condition of the plants affected 
by corrosive sulfur dioxide and hydrogen flouride gases 
323 
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exhibited shrivelled, injured and burned leaves. Branches 
and twigs were covered with grayish deposits of fertilizer 
dusts and other partieulates and plants affected varied from 
the succulent vegetables to the hardy fruit trees. (Plate 1, 
fig. 2.) 

Injury to the different plants ranged from mere discolora- 
tion to scorching of the leaves. The margin of santol leaves 
after a series of exposures to fallouts first turned pale, then 
colorless and finally brown. The periphery of the leaves 
showed the first signs of burning with a tendency to cup-up. 
The cupped leaves accumulated emitted particulates, dusts 
and other gases. The presence of little moisture in combina- 
tion with the particulates and dusts hastened the bleaching and 
scorching of the leaves while the midvein and leaf Jamina 
near the base remained green. The bleached portion of the 
leaf was observed to be very brittle. All the burned leaves 
fell until the tree was completely defoliated resembling dead 
trees as shown in Plate 1, fig. 3. Continuous exposure of 
the trees eventually resulted in the death of the twigs and 
smaller branches. 

The effect on sweet potato was even more devastating. 
This crop was considered to be the most sensitive among 
the plants found in the station. The Jeaves turned brown 
and water-soaked after a day exposure followed by a total 
collapse. On the average, a field of sweet potato was com- 
pletely destroyed in 8 days in an air-polluted environment. 
This plant may then be considered a good bio-indicator for 
the presence of atmospheric pollutants. 

Affected mangoes and santol trees flowered in an unusual 
fashion. Instead of the flowers arising from the growing 
points or terminal buds they sprouted anywhere from the 
branches or from the trunk itself. Cashew, a hardy plant 
suitable to the area, failed to flower as a result of its ex- 
posure to the polluted air. On the other hand, caimito and 
chico and the ornamental crotons were the least affected. 

Leaves of affected rice plants exhibited blotchy areas of 
irregular shapes and sizes. These bleached patches coalesced 
till the whole leaf was covered. Plants so affected became 
stunted in growth. Production of tillers was suppressed. 
Corn was slightly more sensitive than rice, with leaves get- 
ting scorched at a faster rate. In coconuts, the most obvious 
symptoms were burning of the leaves which usually started 
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from the tips and margins. These scorched areas were at 
first smali with regular outlines, later assuming a dark dis- 
Coloration. The young leaves turned dark. 

Affected rice leaves showed the injury of fertilizer dust 
and gases like sulfur dioxide and hydrofuorie acid emitted 
from the factory located nearby. 

The extent of spread of the injury corresponds to a well 
defined area following the wind direction. The magnitude 
of destruction was less near the source of pollution and 
becoming more intense further away. АЛ the plants within 
the circumscribed area of a mile and a half from the factory 
were affected in various degrees (Table 1). This type of 
spread corresponds to the dispersal of pollutants as shown 
by Smith (1968). 

From field observations and laboratory examinations of 
affected plants, we have come to the conclusion that at- 
mospherie pollutants from the fertilizer factory was responsi- 
ble for the injuries of the different crops reported in this 
paper. It is an established fact that air pollutions in the 
form of sulfur dioxide and hydrogen flouride are toxic to 
a number of plants. 

The absence of chemotherapeutants to be applied to count- 
eract the effect of these oxidants indeed pose a serious 
problem. Ways and means should be worked but to mini- 
mize, if not entirely eliminate, the emission of toxic gases 
from different sources. The elimination of atmospheric pol- 
lutants has been shown to be feasible in other countries. 
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TABLE 1.—Reactions of plants to air pollutants emitted from fertilizer factories. The basis of the degree of suscep- 
tibility on the affected plants is based on the burning of the leaves. 


Very severe Severe. Moderate Negligible 


Agoho (Casuarina equisitifotia 15) 


Sweet potato (Ipomoea batatas Lam, i 
СЕ pi dp з Black pepper (Piper nigrum L.) 


Coconut (Cocas mruciftra Е.) 


manea saman Merr.) 


Banana (Mausa sapientum Kuntz) 
2] African cii palm (Etaeis geineens 


Citrus (Сйгиеврр. 


Cashew (Anccardium occidentele) — 
Mango (Mangifera indice LY... 


Avocado {Persia americana MIL) Cepress (Cupressusspp.) -- Сайтио (Chrysophyllum сай 


ito L.) 


Pechay (Brassien chinensis L) Bamboo (Bambnea spinosa Roxb.) Бврртали (бани melongena LJ Chico Ciehraszupeta lo) 
Santa! ISendoricum Коијаре (Burm. i.) | Camachile (Pitherolotien: dulce Roxb.) | Guava (РаМпиәп guajaea L.). Groton (бил Francisco) (Codiaeum sg. 
Mera icgntum Blume}. 
Camins (Azerrkon bilimbi L } _ 


Kapok (Ceiba pentzndra (L.) Gaertn.) „| Papua (Polyseias frueticose Harms) 
Okra (Abdmoschis esculentus Moench) 


Cassava (Manihot esenlenta Crantz) 


Corn (Zea meys L.) ifi (Canarium оган Er 
Duhat (Exgeuia cumini (L.) Druce) Rice (Oryza sativa L.) 


Grapes (Тө spp.) —- Tiesi (Lucena ner tasa А. DC.) 


Canistet (Рошен campechiana Bochni) 


Nangka (Artocarpus integra Мет.) 
Onion (Allium сера L.) 

Papaya (Carica pepaya L.) 

Xe long, sitao ( Vigna sesguipedatia 
Tamarind (Tamcrindus indice L.) 


928 


дәшә} fo pumos машид 4L 


5061 


ILLUSTRATIONS 


PLATE 1 


кї, 1. А partially defoliated cashew plant with dried flowers and 
dying twigs as a result of its continuous exposure to air 
pollution. 
2. A cluster of mango trees showing the effect of air pollution, 
The tree at the center is still completely defoliated while 
those on both sides are recovering. 
8. The effects of air pollution on an apparently unaffected chico 
tree on the left while the santol tree is completely defoliated 
and on its dying stage. The corn plants in the foreground 


are wilting and dying. 
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PLATE 1. 


SUR INDEX 


[New names and new combinations are printed in 


A 


Abelmoschus esculentus Moen., 326, 
Absidia butleri, 305. 

Acacia, 326. 

Achanthes jeniseyensis var. undulata Skv., 71. 
Aeanthacem, 163, 


Acanthobracon Kriech., 263. 
Acer, 188. 


saccharum, 174. 
sp. 174. 
Achanthes yeniseyensia Skv., 70. 
Aehrus zapota L., 326. 
Actinocyclus chrenbergii Ralfs, var. sparsa 
(Greg) Hust. 59, 63. 
Adhatoda cydonim folia Nees, 163. 
Adiantum spp., 166, 167. 
auevulnerum Lindl, 156. 


Agoho, 325. 
AGRAWAL, 5. C. Studies on lignin de- 


305. 


composition hy some Jitter fun: 

Ailanthus, 183. 

Alabang x, 13, 14, 236, 239, 24 

‘Alba, Г. €, and М. S. SALCEDA. Mo- 
dif Lofton-Merritt stain for difer- 
entiating unbleached sulfite and sulfate 
fibers, 313. 

ALABASTRO, VICTORIA, Qu sec GONZALEZ, 
DINAUNAHAN, Prac, and ALABASTRO- 

Alcaligenes faecalis, 117. 

ALCARAZ, AURORA P., sce ORTALIZA, DEL 
`Козашо, CAEDO, and ALCARAZ. 

ALIWALAS, ASUNCION R., VIOLETA P. 
ARIDA, and FLORECILLA C, BOR- 
LAZA. Coconut oil fatty acid esters 
by slcoholysis, 27, 

ALIWALAS, ASUNCION R, ANTONIA 
І. GONZALES, TERESITA Е. 
CLAUDIO, and RAMON BENET. 
A study of the wet and dry methods 
of extracting oil from coconut ment, 
339. 

Allium Сера L. 
Alnus incana, 174. 
sp. 174. 

Alocasia spp 167. 

Alphonsea arborea (Biro.) Merr., 116. 

ALQUEZA, E. N. вее бото, SANTAMARIA, 
ALQUEZA, and PIZARRO. 

Alternaria tenuis, 804-310. 

‘Amaranthus spinosus Linn, 18, 

243, 318, 310. 

American bumblebees. 160. 

“‘Amorsecos, 13, 236, 289, 243. 

Amphora dalaica, 68. 

dalaica Skv. var. cornuta Skv., 85. 
dalaiea var. gracilis Skv, $6. 
jeniseyensis Skv., 59, 85. 


325. 


236, 239, 


italics.) 


kolbei Skv., 85. 

mongolica Oest, var. maculata Skv., 59, 
55. 

ovalis Кика, 85. 

ovalis Кик. var. libyca Ehr., 85. 

ovalis Kütz. var. pediculus, 85. 

Amphileura pellucida Kitz, 71. 

Anacardiom occidentale, 326. 

Anaptychia hypoleuca Wain, 2. 
leucomezna Wain. var. angustifolia, 2. 
speciosa, 2. 

Anatio, 124. 

Andropogon aciculatus Retz, 19, 236, 239, 

243. 

Anisoptera aurea Foxw., 184. 

Anomoconeis kolbei Skv., 59, 74. 

Anthurium andreanum Lindi, 158. 
erystalknum Lindl, et Andr, 158. 
hortulanum Birds, 158. 
pedatorndiatum Schott, 158. 

Aracez, 158. 

Arachnis flossris (L.) Reich, 158. 

Aravearia excelsa R. Br., 162, 188, 190. 

ARIDA, VIOLETA P., see AUWALAS, ARDA, 

and BORLAZA. 

Artocarpus integra Merr, 826. 

Aspergillus flavus, 305. 
niger, 304-310. 
ochraceus, 305. 
ustus, 305. 

Atanyeolidea Vier, 264. 

Atanycolus Foerst., 264. 
excerpta (Tur) Bal, 264. 
fuscipenmie (Cam.) Halt, 264. 

Averrhoa bilimbi L«, 326. 

Avocado, 326, 


BABU, С. R., and B. PRAMANIK. On the 
taxonomy of Randia longiore sensu 
Hook. i, (non Lam.) (Rubíacem), 293. 

Bacillus subtilis, L 6, T, 117. 

Bagtikan, 100. 

Baklad, 208. 

BALTAZAR, CLARE R. Reclassification of 
some Indo-Australian and African 
Braconine and Rogadine {Braconide, 
Hymenoptera), 259. 

Bamboo, 826. 

Bambusa spinosa Roxb., 826, 

Banana, $26. 

Barthasis ruficeps Cam, 278. 

Basidiomycetes, 169. 

Batad-batadan, 12-14, 236, 239, 248. 

Bathyaulnx Szepl, 266, 287. 

eyanogaster Szepl, 267, 215. 
plumosus (Kirh.}, 267. 

stanley? (Саш) Бай. 267. 
strenuus (Саш) Balt, 267. 
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Bermula grass, 12, 13, 226, 239, 214, 318, 319. 
BERNARDO ZOSIMA Р. sec SEVILLA- 
SANTOS and DrkxAmo. 
BENET, RAMON, эсе AUWALAS, GONZALES, 
CLAUDIO, and BENET, 
Betula papyrifera, 174. 
populifolia, 174. 
Bignoniacew, 164. 
Bixa orelana Linn, 124, 
Black bass, 160. 
pepper, 326. 
Blastomorpha Szepl, 263, 
BORLAZA, PLORECILLA €., sec Ашул- 
LAS, Anma, and ВОШАЈА, 


Willd, 16: 
Stel, 18, 236, 


730, 2.3, 518, S19. 

Braco Wesm., 460. 

Bracon Fabr, 
abdominalis 
australasicus 


260. 


benicosus Sm., 271. 

bicolor Буш! 268. 

cephalotes (Sm. 

clanes (Сапы) 

combustus Em, 

crassipes 

deceptor Sme, 271. 

deesae Cam., 271. 

distinctisulcutus (Stra) Balt, 260. 

dodonaeus Cam., 272. 

exoletus Sm, 201. 

ferox Sm., 262, 

firmus Cam, 2 

floralis Sm., 272. 

foveatus Sm., 270. 

gravidus Sm, 263. 

himalayensis, ань. 263. 

impossibilis Тог 

impostor Scop., 271. 

Indiseretus Cam, 265, 

inuator Sm 
Jaculatus Sm 
Jejunus Cam., 268. 
khasianus Сап 
Зерсва Cam., 272 
nigripennis Sm., 
nitidus Sm., 260. 
obscurilineatus Cam., 272. 
oceultator Sm., 272. 
orientalis Cam, 265, 266. 
pallidifrons Sm., 210. 
pauperatus Cam., 272, 
penetrator Sm., 266, 272, 
perplexus Sm., 272. 
phsedo Cam, 212. 
Pilitarsis Cam., 260. 
plumosus Kirb., 267, 
quadriceps Sm, 267, 272. 
reesgensis Cam, 271. 
rugifrons Sm., 271. 
seditiosus Cam., 273. 
simlaensis Cam., 273. 
suspicious Са 
tenasserimien: 
trleolor Sm. 
trisignatus 1 
umbratilis Cam., 260. 
v-macula Cam., 265, 
vultuosus Sm., 264. 

Braconinm, 259. 

Brassica chinensis L., 124, 226. 
Bremus bagwionensis (Cocker) var 
ganensis (Hel), 160. 
Bromeliaceae, 159, 
Brown-rot fungi, 169, 170. 
Brazilian bower, 162, 164, 

Bumblehee sp. 100. 


Balt., 267 


3. 


imu- 
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Caballero, 5. 

CAURERA, BENJAMIN D. In Memoriam, 
Potenciano Aragon y Rasario; (1914. 
1969), 201. 

„159. 

. МА. MINDA, see 

Rosaulo, CAthn, 


Ourinza, pee 
нд ALCARN Zs 


Caesalpinia puleherrime (Linn) Sw 


Сити, ^ 


i uhishaena (Bory) Ch, 28, 73. 

sehmanniana (Gron) CI var. jeniey- 
ensis Shv. 13. ner 
silieula (Ehr.) “CL, 72. 
silicutn l. 


denisseyensis 


bv.) Cl var. мййнса Siv., 13, 
(Ebr) Oh уш. нета 
Grun., 72, 


[елаз (L.) Seem, 161. 
Campyloneurus S; 
abdonrinatis t 
bieolor Szepl. 
bicolorimus Vier, 
irunneo-maculatus 
declaratus (Cam) 
exoletus (Sm.). Balt 
campbelli (Cam, 80 
eiles (Сату Ball. 261. 


Cam.) 
Vah. 


Бай, 61. 


261. 


erassipes (Sm.) Ball, 264. 
eransitarsis (Cam.) Malt, 201. 
haranamensis (Cam) Balt, 261. 


hirpinns Cam.) Balt, 
ВБИ (Cam.) Balt, 261 
saitia (Сат.) Bult, 207. 
sikkimensis (Cam.) Bat, 261. 
trichionotus Cum. 275, 
trimaculata (Сат.) ВАН. 201. 


Ч. 


Candida albicans, 117, 190. 

Canistel, 826. 

CANLAS, 2. M., ace Олхох, PAMINTUA! 
Кошен, GAnERTAN-MDL Позні, and 
CANLAS, 


САМОҮ, С. 8. R. PAMINTUAN-ROBLES, 
А: GABÉRTAN-DEL ROSARIO, and 
М. CANLAS, Some amino acids 
and respiratory organic acids in co- 
conut leaves, 17. 
Capparidacec, m. 
Carabao gras 


, 236, 235, 
apaya L. 326. 


213, 318. 


hew, 326. 


Castanen dendata, 174. 
Casuarina, 186. 
1., 326. 


Cattleya, 157. 
Ceiba pentandra (12) Gaertn, 326, 
Celtis, 183. 
Ceratoneis ‚58, 
arcus 
Hust., 65. 
Ceratostomella paradoxa, 1, 117. 
Chaetonium globosum, 304-307, 800, 310. 
Chanos ehanas Fork, 20 
Chaoilta Cam., 963. 
amestris (Cam.) Ван. 263, 
himalayensis (Сат) Balt., 262. 
insularis (Cam), Бай, 263, 


{(Rabenh.) 


lamellata ze; 
niqricens (Сат.) Balta 264. 
vultuosus (Sm.) Balt, 204. 
Chaolta fuscipennis Cam., 264. 


lutet Cam., 264. 
maculifrous Cam. 264. 
ruficeps Cam. 204. 
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suleata Cam, 964. 
trituberculata Cam, 

Chico, 3*4. 

CHICO, ESTRELLITA G. 


204. 


вов FLORENTINO, 


Cinco, dovex, Үйл, Davi, ES- 
GUERA and JIMENEZ. 
Chinese Не, 162, 
Chlorella, 218. 
Chrysophyllum cainito Lu 226. 
Citrus, 326. 
яррь 326. 
CLAUDIO, TERESITA R, seo AUWALAS, 
GoxZALER. CLAUDIO, nnd BENET, 


Cleome spinosa Jaca, 164, Е 


Cocconeis, pediculus Ehr, var. jeniseyeneis 
hve, 69. 
pediculus Ehr, var, mongolica Skv, 59, 


2. 

mlaeentula (Еве) lust, 70. 

placentula (Ehr) Hust, var euglypta 
(Ehr) Cl, 70. 

plicontula (Ehr.) Hust, var. intermedia 
(Herb, et Perag.) Gh, 70. 


placentula (Ebr) lust, var. 
(Ehr.) Cl, 70. 

Coconut, 326. 

Cocos nucifera Ly, 102, 226, 

Codiacum variegatum Bim., 326. 

Coclobracon Thom., 264. 

Compyloncurus, 259. 

Corn, 326, 

Corylus s 


тема 


Ehr. var, borealis 


(ui) Ch, 99, 
Crab grass, 13, 14, 236, 289, 949, 918, 819. 
Cratobracon Cum, 266, 200. 

jaculatus (8m) Balt, 262. 

reticulatos (Cam.) Bait, 269. 

ruficeps Cam, 269. 
Скосуша membranacea (Dicks) Zahlbr, 209, 

301. 

Groton, 326. 

Cupressus spp, 328, 

Curvularia lunata, 306. 

Cyclotella juritji Slo 
minuta (Skv.) 
minuta, 50, 
ocellata Рап, 
ocellata Pan joniseyensie Skv., 02. 
pseudostriata Skv, var, jeniseyensia Skv., 

59, 61. 
Cymatopleura ellipticu (Dreb.) W. Sm. var. 
hibernica (W, Sm) Hustu 10 
(Breb.) W. Sm. var, nobilis 
Must, 101. 

201. 

) W. Sm. 100. 

solea (Breb,) W, Sm. var. apiculata (W. 

Sm.) Ralfs, 100. 
solen (Breb) W, Sm. var, apiculata (W. 
Sm.) Ralfs fo. curta Skv., 100. 
solea (Breb.) W. Sm, var. regula (Ehr.) 


‚62, 
Antip, 62. 


62, 


kolboi Sky. 
solen (Brel 


Grun, 101. К 
solea (Breb) W. Sm, var. vulgaris 
Meist, 100. 

Cymbella affinis Кїї, 87. 
alpina Grun., 86, " 1 
amphieephula Маеш. var, jenisevensis 


Skv., 56. 

australica A.S. var. hankensís Skv., 89, 

cistula (Петр) Grun., 86. 

ciatuloides Skv. 

cistuloides Skv 
87. 


E 
var, angulata Skv., 59. 


Indez 
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Cymbelin—Continued 
ghrenbersii Kütz, 89. 
ebridica (Greg.] Grun, var. jeniseyenei: 
ea (Greg) Gron, var. Jenisoyonsia 
helvetica Kütz., 88. 
hetcropleura Ehe, var. minor Ch, 89, 


Iata Grun., 86. 
leptoceros (ЕВЕ) Grun., 88, 
perpusilla Cl var, obtusata Skv. 86. 
prostrata (Berk) Gh, 88. 
psedotumida Skv., 59, 88, 
semicirevlaris Lag., 88. 
sinuata Grew., 89. 
Ther Gly RO, 
subalping Skv. var. jeniseyensi 

Sube ЭМЭН амилан 
sublata var. gracilis Skv., 84. 

tumida (Breb.) Van Heurck, 8%, 


падна (Greg) Cl var jewiseyenata 


ventricosa Кш, 87. 


ventricosa Кї. var, joniseyenais Sky, 


Cymbidium finlaysonianum Lindl., 136. 
Cynodon dactylon (L.) Pers. 13, 236, 239, 


243, 318, 310. 
Cyperus rotundus Linn., 13, 296, 239, 848. 
D 


DACANAY, ELEONORA, and LOURDES 
M. ARTIAGA, Clinical evaluati 
Nist-protuced ааа crim, Т 
Skin testing with pollen extracts 
(grasses and weeds), 235. 

Daedalea Pers, 174, 182. 

elegans Spr, 182. 
flavida Lev., 182, 189. 

Dagang, 184. 

Dandelion, 150, 

DAVID, ANTOLIN С, эсе 
Cutco, Joven, GUMI 
GUERRA, пай JIMENEZ, 

Delmira Cam., 266. 

triplagiata Cam., 267, 

Dendrobium spp, 166. 

taurinum Lindh, 163. 
Piutoma elongatum Ag, 64. 


FLORENTINO, 
» Davin, Es- 


dongntum (Lyngh) Ag. var. tonue 
(Am) Van Heurck. 61. 
hiemale (Lyngb) Ней», 64. 
hiemale (Lyngb.) Huib. var, mesodon 
(Еһ) Grun, 64, 
vulgare Bor. var. producta Grun., 65. 
Dicanthium nristatum (Рок) С, E, Hubb, 


18, 236, 239, 243. 
Didymosphenia geminata, 58, 50, 89. 
Digitaria sp, 286, 330, 243, 318, 81). 

spp, 13, 

Digonogaster Vier, 271. 

DIMAUNAHAN, LEOGARDA D. sce Gon- 
zALEZ, DUIAUNAHAN, Pitac, and 
ALABASTRO. 

Diospyrus sp, 183, 184. 

Diploneis ovalis (Hil) Cl var, jeuiseyenais 

Sk 22. 

parma Cl. va. jeniseyensis Bkv., 69, 72. 

Domphonema subsatinum Wis}, et Poret, var, 
lancetula Skv., 91. 

Pracontomelon dao (Bico.) Merr. and Rol, 
174. 

mangiferum, 174. 

Drynaria sparsisaria (Desr.) Moore, 155. 

Duhat, 326, 

Dust (house), 236, 239, 243, 218, 319, 


E 


Eggplant, 826. 

Elaeis guinensis Jaca, 326. 

Eleusine indica (L.) Gaertn, 18, 236, 239, 
245, 318, 319. 


Epidendrum spp., 168, 167. 


Epithemia sorex Kütz, 59, 98. 
turgida (Ehe) Ка, var, granulata 
(Ehr.) Grun, 08. 
zeben (Ebr) ^ Kütz, var. Saxonica 
(Kütz) Grun, 93. 


Escherichia coli, IT. 

ESGUERRA, CRISTINA R., sec PromExTI- 
xo, CHrco, Јохкх, YUMUL, DAVID, 
GUERRA, and JI т. 

Eugenia, 191. 

cumini (L) Druce, 326, 

Eunotia areus Ehr., 69. 


ES 


clevei Grun, 58, 50, 69. 

lunaris (Er) Grun., 68, Ке 

Dectinalis (Кш) Rebenk, var. jeniso- 
зона. SKY. 


salis (Kütz.) Rabenh. var. (Kitz) 
На fo. impessa (Ehr.) Just, 
68, 
pracupta Ehr. 69. 

€uphorbia pulcherrima Willd, 165. 

European red clover, 159. 

Euryphrymnus marginicellis Cam., 276. 

rufcolis Cnm. 276, 

EUSEBIO, MARIO A. Philippine fungi as- 
sociated with decays of wood pro- 
ducts, 169, 

Euurobracon Asbm., 266. 

cephalotes (Sm.) Balt, 267, 

quadriceps Sm., 267. 

yokohamae (Torr), 268. 
Evers sp, 297. 
Exobracon Szepl, 258, 206. 

rufus Cam. 278. 


Exotheeus, 259. 


F 
Fagaceae, 179. А 
Fagus, 198, 
FLORENTINO, RODOLFO F. ESTRELLI- 
TA G. CHICO, JOSE C. JOVEN, 


CONCHITA R, YUMUL, ANTOLIN 

C. DAVID, CRISTINA R. ESGUER- 

RA, and JOSE JIMENEZ. A study 

of gamma globulin metabolism among 

normal and malnourished Pilipinos, 37. 
Fomes (Fries) Fries, 174, 180. 

Jamaensis (Merr.) Sace. & Trott., 180- 


18 
lividus (Kalebbr.) Sace, 180-182. 
Foxtail millet, 13, 14, 236, 289, 248, 318, 219. 
Fragilaria eapucina Desm. var, mesolepta 


(Rabenh.) Сеат, 65. 
pinnata Ehr, 65. 


harrissonii W. Sm. 65. 

Fraxinus sp, 174. 

Frustulia vhomboiles (Ehr) de Toni Т1. 
Thw. DL 
Thy var. eu Sky. Tl. 


Thy. var. jeniseyensis Skv, 71. 
hw. var, lanceolata Skv., 71. 
Fusarium longipus, 305. 

moniliforme, 117. 

oxysporum, 304-310, ' 
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Ginger, 279, 281, 287. 

Gliocindium ‘conglutans, 305. 

Gomphonema acuminatum Ehr, 92. 
acuminatum Ehr. var. brebissoni (10012) 


CL, 92. 
acuminatum Ehr. var. coronatum (Ehr.) 
ЗУ. Sm. 92, 


constrictum Ehr, 91, 

constrictum Ehr. var. capitatum (Ehr.) 
CL, 91. 

intricatum Kitz, var. minor Skv., 50, 00. 

intricatum Ки. var, pumilum Grun., 90, 

deniseyonsia Skv. 58, 90. 

‘auedripunetatum  (Oestr.) Wisl 
КА 

quadripanctatum var. nudum, 

parvulum (Кик) Grun, 0]. 

schantungensis Skv. var, Jeniscuensis, 59, 
2 

schantungensis Skv. var. jenisevensis, 

acngensis Skv, var. jeniseyensis Skv., 
59, 91. 

subsalinum Wisl et Poret. var. jenise- 
mensis Skyn 92, 

subsalsum, 5! 

tergestinum, 50. 

terzestinum (Grun) Fr. 
schantungensis Skv., 90. 

ventricasum Greg. 93. 

ventricosum Greg. fo, sibeapitatum Skv., 
88. 


Soniebracon, 275. 


GONZAGA, ALEJANDRO, sce VItLALUZ, 
NiLLALUZ, LApRERA, SITIK, nnd Gon- 
ZAGA, 

GONZALES, ANTONIA L. see ALWALAS, 
Gonza! CLAUDIO, and BENET, 
GONZALEZ, OLYMPIA N., LEOGARDA В. 
DIMAUNAHAN, LEONARDA M. 
PILAC, and VICTORIA Q. ALA- 
BASTRO, Effects of gamma radia- 
tion of peanuts, onions, and ginger, 

Grammatophyllum scriptum (T,) Bim., 163. 

Gromaulax pilosellus Cam., 266, 

Gronaulax Cam., 266. 

teptogaster (Сап) Вай, 206. 

Grapes, $26. 

Griffithia curvata Kurz, 293, 294, 

simaensis Miq., 298. 294. 

Guava, 325. 

Guinea grass, 13. 

Gyrosigma attenuatum (Kütz.) Rabenh. var. 
asiatien Skv., 55, 72. 

Кое, 59, 71, 
kolbei Skv, var, jeniseyensis Skv., 72. 
kolbei Skv., var. obtusa Skv., 72. 


29, 98. 


Ноя. 


аг, 


H 


Habrobracon Johne 200. 
Hanizehin amphiax 


amphioxs 


amphioxys (Ehr) Gren, var. 
(Hantz) Grun. 95. 


crassa Pant, var. 


jenfseyensis Skv., 89, 
ЕЗ 
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elongata (Hantz) Grun, var. jenisey jaulax— Conti 
| уез мол var. jeniseyen- | Iphiqulax—Continued 


irrgata (Rop.) Gran, var. jeniscyensis martini (Сив), 275, 

Shv., 59, 95. stangensis Com. ЗИ 
HARDER-SOLIVEN, ANITA, sec MAKatac БН Bene ee 

and Hanpen-Sousen. matin, Seep iride 
Helminthosporium gramineum, 305, obscuritineatus (Cam.) Balt, 972. 
Huro Floridana (1, Sueur), 150, ао, (mE) Balt. зза; 
Hybogaster Szepl. 266, 268. edomtoscapus Соль S75, 

асгарах (Cam.) Balt, 268. огпайсоШз Cam. 275, 

Sibberosus Sechi., 2887 ornaticornis Сашу, 270. 

hundrawensis (бат.) Balt, 268. patrous Cam, 210. 

jejumue (Cam.) Balt., 268, Pauperatus (бат.) Bait, 272. 

malananus (Cnm) Balt, 268, penetrator (Sm.) Бай, 272. 

varinennis (Сат) Balt, 209. permutans Tur, 275. 

ranthopsis (Cam.) Balt, 868. perplexus (Sm.) Ван, 272, . 
Jiymenochaete, 173. Dhaedo (Com) Balt, 272. 


Plumrimacula (Bru), 274. 
portius Cam. 275. 


quadriceps (Sm.) Bait, 272. 

т rempalicuses Bru, 216. 
reticulatus Cam., 
robustus Cam., 


Icheneumon denigrator linm, 264. rotundinervis Cam. 
minutater Fabr, 269, rubrinervis Cam, 
Imperata cylindrica (16) Beauv, 13, 286, ruithorax Bingh. 2 
DU. Ыз, 815. Eu ў rufus (Cum) Бай, 273. 
Instsi bijusa (Colebr.) О. Ки, 183, Era О 
Iphiaulax Forest, 259, 266, 211. mus Com, de. 
Rn: T e seditionis (Carn.) Balt, 273. 
[кчы же Сајт aC ТЭ shelfordi Cam., 271. 
5 Е Cones sikkimensis Cam, 261. 
annulitarsis Cam, 218. simlaensia( Bolt, 273. 
astiochus Cam.. 273, Soranus Cam., 271. 
: Бо илнэ spilocephalus Carn, 268, 
е крк, Gams Ша spilonotus Cam., 288. 215, 
: Бин (Sau). stanleyi Cam. 267. 


dus stramineus Сань, 275. 
prunneocmaeuiatus Cam, 261, strenuus Cam. 267. 
i Jucephalos «Benes за: suspiciosus (Сат.) Balt., 273. 


sykus Cam., 271. 
peces и tenasserimiensis Cam., 275. 


0 transiens Tur, 27 
carnasus Cam, 262. triehiosoma Cam.. 975, 


ere trisignatus (Kirb), 275. 
cilis Cam.. 261. turneri, (Bal) Balb. 275. 
clanes Gam, 260. 12-fasciatus am., 271. 
coccincomaculatus Cam., 278, 214. заден (Sm) Balt, #73. 
crassitarsis Cam. 261. varicollis Саш. 276, 
deceptor (Sm) Balt, 211. varinalpig Cam., 289. 
decorus Cam. 274, varipennis Cam, 269. 
deese (Cam) Balt, 211. wallacei Cam., 

tinetisulcatus Stra, 260. whitel Cama 

dedonacus (Саш) Balt, 272. xanthonsis Cam., 268. 

! dolens, 214 Inobracon Torr, 211. 

1 domdamiensis Cam, 274. Ipomoea aquatica Forsk, 124. 
енгеш Cam. 274. Patatas Lam. 124, $26. 
ernesti Cam.. 270. Ipobracon rubiginator (Thunb.), 204. 
erythroura Cam., 274. Irpex flavus Klotz, 195. 
fieteheri Cam., 274. Ischnobracon Balt., 265 

| fioralis (Sm.) Balt., 272. bakeri Balt., 265. * 
fulvopilosus Cam., 263. indiseretus (Cami) Balt.. 265. 
green Сата. 270. laberiosus (Sm.) Balt., 265. 
Ralaesus Cam., 214. vemacuia {Саш.) ВА 266. 


harazamensis Cam., 261. 

hundrawensis (Cam.) Balt., 268, 

havilandi Сат. 270. 3 

hirpinus Cam., 261. 

peri Jade vine, 163, 164. 

nme о Er p 
kane, (Сета Век ER Joven, чин, Тамо, ESGUERRA, 
fate CHE and JIMENEZ. 


err Ga ork 270, гозо, LYDIA М. see Бишил-Бактов 
epcha Cum. 272, and Joson. 

Хорио бата 266. JOVEN, JOSE C. see FLORENTINO, Сшсо, 
levissimus Cam., 274. Joven, Your, Davin, ESGUERRA, 
lemeaticarinatus Cam. 272, And JIMENEZ, 

maalasanus Cam., 268. Juglans, 183, 

mareotis Cam.. 214. Juniperus, 179, 193. 


884 


K 


Kamote tops, 124, 127, 
»gkonm, 124, 187, 1 
Kapok, 336. 

Kogon, 12-14, 236, 239, 243, 318, 319. 


L 


LADRERA, BIENVENIDO, sce Утлы, 
Тариа, SHEIK, und GONZAGA. 

Lansium domésticum Cor, 166. 

Lansones, 106. 

LASERNA, GLORIA, sec Млкато and LA- 
sna. See also MANALO, PAYAWAL, 
and LASERNA. 

Lauraceae, 179 

Lecanora sordida, 2. 
thiodes, 2. 

Legominoss, 18), 163. 

Leatinus, 177. 
snjor-eain, 178, 

Lensites Vries, 174, 17 
sacpiaria, 180, 
striata (Sw.) Fries, 178, 180. 
subferrugines Ber. 118, 17! 
traben, 180. 

Lissobracon Cam. 264. 
forticornis Cam., 216. 
nitidus Cam., 216. 

Litchi chinensis Sonn., 162. 

LLEANDER, GLORY C. Ацо 0. Sax- 
тоз, ERirsbA If, Sarum, snd ELENA Ô, 


129, 139. 
ЯС 


Rucor, Tumor inhibitors, I, Alkaloidal 
constituents of Uvari Blume, 
151. 


LLEANDER, GLORY С, ERLINDA И. 
SALUD, and ELENA С, RIGOR. 
Further studies on the ‘alkaloids of 
Yoncanga globosa (Blanco) Mer 
Isolation and characterization af ta- 
bernnemontanine, 247. 

Lucuma nervosa A.DC., 826. 

Luiquidambar, 192. 


M 


Macadamia ternifolia F., 162. 
Macrobracon Szepl., 283. 
concolor Szepl. 263. 


felvopilosus (Cum.). 283. 
gravidus (Sm) Bali, 263. 


nigripennis (Sm.) Balt, 202. 

Marrodyetium Азит 260. 

Magnolia, 182. 

Maidenhuir ferns, 166, 167. 

Mais, 286, 239, 243, 218, 810. 

Makahiya, 236, 239, 948, 318, M9. 

Malunggay, 194, 127-130. 

MANALAC, GUILLERMINA C., and ANITA 
HARDER-SOLIVEN, Keeping prom 
erties of edible coconut, corel 
tion of organoleptic assessment with 
accelerated tests, 133. 

MANALO, JOSEFINA B. and GLORIA 
LASERNA, Storage. life of freeze 
dried NIST allergenic extracts, 817, 

MANALO, JOSETINA B, PACIFICO €. 
PAYAWAL. and GLORIA LASERNA. 
Pollen production of хото allergenic 
plants in the Manila aren, 11. 

Mangifera indica L., 226, 

Mango, 


Melastomataceae, 163. 
MELENDRES, CARLOS A. Nuclear qua- 
ürupole interaction їл NaBr, 49. 
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Melosira, 218. 
distins (Ehr.) Kite, vay, Нема (Ehr.) 
Beth, fo. serata O. Müll, 59, 6l. 
granulata (һе) R: 38, б. 
islandìea О. Mil 
islandi 
Mil. 
italica ( 


80, 
subsp, helvetica О. 


‚б, 
- Ag. var. mongolica Shv., 


Oester, 58, el. 
varians С.А. Ар. 58, 60. 

Mernoniclia echinata, 304-310. 

Menispermaces, 163. 

Mermotus striatus Szepl, 270. 

Meruliaeem, 173. 

Mexican sunflower, 318, 310. 

Mierebraeon Ashni.. 260. 

Micrococeus pyogenes var, aureus, 1, 5, T, 
ит. 

Micropterus salmoiles, 160. 

Mimosa pudiea Linn., 246, 239, 243, 218, 315. 

MONDRAGON, ARACELI M, sec SEVILLA 
Santos and MONDRAGON. 

Monowonomastra Vier. 271, 

Moringa oleifera Lam. 124, 

Morus alba L, 101. 
Musa er «ео, Teod., 
paradishiea 1, 159. 

Tuba wall Yan. 


saplentum L., 130, 326. 
textilis Nee, 139. 

Musaceae, 158, 

Mutha, 288, 239, 243, 

Mycobacterium fuberenlosis, 115, 117, 120. 

Myosoma Bru, 262, 


feroz (Sm.) Balt., 302. 
hirtipes Bru, 2 
trichiura Cam., 261. 


N 
Nangka, 546, 
geass, 12, 14. 
cula amphibola Cl, 79, 


- f». latiora Sk 
. vat jxiacensis 


16. 
Ена 


59, 16, 
БасШиг Thr, 
costulata Grun, fo, curta Skv., 75. 


var, jenisencnsis £ 


сууроссрныг Кока, var vencia ( 
cupidata Кїл, var. ambigua (Ehe) CL, 


14. 
Micenhala (Eh) W. Sm, 70. 
düuviana Кт, 17 

fluviee jenisseyi Skv, 79 

hungatica Grun. vat. eapitata (Ehe) 
inflata Donk. 

jouseana Sivu 72, 

meniseulus, 50. 

meniseuls ^ Schum, — var. meniscus 


(Schum.) Hust., 


peregrina (Ehr.) Kütz. var. alioviana 
kv, 78. 

peregrina (Eh) Кїйїт. var. jenisseyeusis 
Skv., 78. 

plicentulr (Ebr) Grun, 79, 


plaentula (Ehr.) Grun. 
sis (Grun.) Meist, 58, 
plaeentula (Ehr.) Grun. fo. 
sis (Grun,) Meis 


deniscyen- 


denaiseyen- 


ES 


piacentula (Ehr) Grun, fo, rostrata 
A. Ма 
pseudos Я 
pseudo . var соларїена Bkv., 
7». 
ашса is Sky. var. unicostata Skv., 


pseudo-schoenfeldii Skv, 78. 
pupula Kütz. 75, 


pupula Kitz, var, capitata Hust, 


Vol. 98, 3-4 Index 335 


radiosa Kütz, 18. 

pupula Katz,” yar, rectanngularis 
g) Grm, T3 

за Kütz. var. 


wiseyensis Skv., 18. 


vhynchocephala Киа. var, jeniseyensis 
Skv, 15. 


socdensis Kras, var. jeniseyeneis Skv., 75. 


aicunneree Skv. 59, 17, 
Visiduta Ки: rostrata Бич, fo. 
jeniseyensis S! Ка 


Nedium affine (ЕВт) СЫ var. amphirhy- 
nehus (Ebr) Cl, 13, 
irdis (Ehr) Ok var, ‘amphigomphus 
(Ehr) Van Heur., 78. 
Neurautax Rom., 260. 


ja Grum., 59, 97 

angustata (W. Sm.) Gran, 06. 

angustata (W. Sm) Grun. vat, 
fseyewnsis Sky. 00. 


borgei Sky 5 | 

bremensis Hust. var. jeniseyensis Skv- 
E 

capitellata Hust. 99. 

denticulata Grun.. 96, 

denticulata Grun, var. Авайна. Skv., 9T. 

dissipata (йш) Gran. f. 

hastata vat. paraltelestriata Skv, 
59, 95. 

deniseyensia Skv 58, 29. 

Fouseana, Skv, BA, 97, 

зе! Skv, 95. 

longissima (Втер.) Ralfs, 59, 100 

paleacea Grun. var.baikalensis 5 


D 


ar. dor Skv., 89. 
prosehkina-larronkoi Skv., 99. 

Tegula Hust, var. jeniseycnsis Skv., 100. 
sheshwkowae Skv, 9. 
Sblinenris Hust. var, jentseyensis Skv., 


thermalis Küte. var. minor Hilse, 96. 
zahelinae Skv., 97. 
zubeling var. latior Фку 59, 98. 
Norfolk Island pine, 162. 
Nyctaginaceae, 164. 


Nyssa, 183, 192. 
o 

Odontoscapus Kiiech., 263. 

Okra, 32 

Onion, $26. 

Onions, 279, 287. 


Onoeophanes ruficaudis Cam., 276. 
Orchidaceae, 158, a 
ТАА, ILUMINADA C, ISABEL F. 
ORT AEE ROSARIO, MA. MINDA САЕРО, 
and AURORA Р. ALCARAZ. The 
abilite of, crotone im some 
puine vegetables, 123. 
satya Linn. 235, 239, 423, 318, 319. 
26. 
xalidaceae, 128. 
QM Redesariedes IPK rubia, 158. 
martiana Zuco., 158. 
repens Thumb, 158. 


E 


Pachybraconn Cam, 258, 262. 
garpasive (Cam) 62. 
fortines Cam. 

Paecilomyces varioti, 304-307, 309-310. 

PAMENTUAN-ROBLES R., ac CAXOY, 

PAXINTUAX-ROBEES, GALERTAN-DEL Ro- 
SARIO, and CAxtas, 
Panicum maximum Jacas 13, 236, 239, 2:3. 
Panus, 177. 


Para grass, 13, 236, 239, 243, 318, 319. 

Parashorea plicata Dr. 190. 

Parmelia cetrata Ach., 209, 001. 
leucotylisa, 2, 
quercina, 5. 
sp, 297. 
zollingeri (Hepp.), 209, 301, 

Pormelas, 1. 

Papaya, 326. 

Papua,” 326. 

Paspalum conjugatum Deng, 12, 296, 299, 


sp, 818, 819. 


PAYAWAL, PACIFICO С. see MANALO, 
PavAWAL, and LASERNA. 


v. 265, 
Penieiliium funicutozum, 
nigricans, 305, 
verruculosum, 301-810. 
Pennisetum holealides (L.) Schultz, 13, 
polystachyum (L) Schultz, 236, 289, 
243, 318, 81 
Persia americana Mill, 326. 
sp, DM, 
Petsay, 194, 127, 

Phaeophlebin Cooke, 172, 113, 195. 
strigesa-zonata (Schw.) Cooke, 173 
Phalaenopsis amabilis (L.) Bim. 156, 187. 
айсан (Schauer) Reich., 107, 

leuddemunniana, Reich., 197. 
sehilleviana Кенет, 157, 163, 


stuartiaan Reich, 157. 
varrandifloza, 15 
Phellinus Jamacasis, 181. 


Phlebia, 173. 
Physcia albicans (Pers) Thoms, 1, 2, 5-7, 
99, 301, 
coesin, 7. 
endococcinia, 2, 
Jeucomelas (15) Sehaer, 1. 
pieta (Sw) Ми, 1, 8, ST. 
setosa, 1. 
PILAG  LEONARDA M 
Dimacxanan, Pra 
Dii, 326. 
Pinteen, 179. 
Pius, 198. 
Pinnularia borealis Ebr., 81. 
gibba Ebr. var. Hueww Hust, Bl. 
hemintern (Kütz.) CL var. lonrelinenta 
Skv., 82, 
interrupta W. Sm., 80. 
isnstauren Guvn., ба. 
jaune Skv., 59, 42. 
hrasnojarskensis Skv, 80. 
Krasnojurskensis var, constricta Skv., 80. 
major (Kitz) CL fo. minor Sky., 82, 
major (itz) Ch fo. tropira Skv., 8! 
majer (КОРА Cl var. нивеа Skv. 82 
mesolepta (Ehr.) W. Sm, 80. 
minor Skv. 82. 
var, jeni 


see GONZALEZ, 
Ч ALABASTRO. 


ensis Skv., 3. 
subpavallcla Skv., 81. 
о Sky, vam jenistuen- 


sotengensis Skv., 59, 81. 

selenyensis var, subcapitata Skv., $1. 

gubacrosphacria Skv., 80. 

subeanitata Greg. fo. jeniscyemsis Skv., 
80. 

suhnigantea Skv., 81. 

нивоата (Grun.) Cl, 80. 

viridis (Nitz) Ehr. var diminuta A. 
Meyn 83. 

viridis (Nitz.) Ehr. var. elliptica Meist., 


83. 
viridis (Nitz.) Ebr. var, gracilis Skv., 
59, 84. 


(Nitz.) Ehr. var. jenisyensis Skv., 
(Nita) Ehr. уш. 
(Nitz) Ehr. 

ку, 53. 


viridis) (Миа) Ehr. var, 


minuta Sky. 


var, minutissima 


tumida Skv., 


vids (Nit) Ehr. var soana Skv 
59, ар. 

Pinus insularis Endl, 180, 184, 189. 

Piper nigrum Le 326. 

Pithecolobium dulee Roxb., 326. 

PIZARRO, A. C. все SUDDO, SANTAMARIA, 
ALQUEZA and Ри 


Platanus, 19: 


Сат, 
nigriceps Cam. 261. 

Pleurotus (Fries) Quel. 172-174, 177. 
засан. (Fries) Sing, 177. 


Podocarpaces, 179, 
Бозейша, 18 
Pol podiucez, . 
Polyporacem, 172, 173, 174, 195. 
Polyporus Mich., "175, 190. 

abietinus, 108. 
cinnabarinus 192 1, 
flavus Jungh., 191, 194. 
aximus (Mont, Over), 191, 193. 


Tubus Berk, 100, 191. 
sanguineus L., 186, 101, 192. 
versntilis (Be) R пан 
eins frueticosa Harm., 226. 

Fo eres Hacka 13, 586, 209, 248, 018, 

319. 

Populus, 174, 18. 
EON MM 

Poria Pers, 5. 

or шараа» (Jacq) Ires, 115. 
unita, 176. 
vineta (Berk) Cooke, 175, 176. 


204. 


longiflora Roxb. 


ria tamngehiana Beebi, 325, 
PRAMA) D.. sce BABU and PRAMANIK. 


190. 


Prunus sp, 177. 2 
Pseudogyroncuron spilonotus 
276. 


(Cam.) Ван, 


Psidium guaja 174, 326. 
9 
Querens, 189, 192, 193. 
sppe 114. 
n 


нь 
Ramalinas, 1. Д 
Randin “bispinesa (СЫ) Craib, 208-205. 
Ramalina farimacea (14) Ach. 290, 301. 


mdia longiflora Lamk., 293-205. 
Dad deus BLY DG, 208, Зи. 
siamensis (Miq.) «гай, 293-295. 


havonotus, 27 


etonia Sp. 301-307, 809. 
pus nigricans, 304-306, 307, 309, 310. 
Missa, 08, a ak 
i honalodia arcuata . Kiss. var. 
мөн tz Sie, АРЫ 
gibba, 59, 93. 
gibba var, mongolica, 59. А 
gibba (Ehr) О, Mul. var. ventricosa 
(Em) Grun 93, 


pseudogibba, 98. 
'helytrum repens (Willi) С.Е. Habb. 
Шингэн 
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Rhynchostylis retusa (15) Bim., 156. 
Rice, 286, 239, 243, 218, 319. 


RIGOR, ELENA ©. sce LiraxpEh, SALUD, 
and Rigor, 
Rocella пиј 2. 


Rogaine, 276, 
Rogas lateralis (Cam.) Bait, 276. 


Topalodia gibba, (Eh O. Mull. var, mon- 
golica Destr. 
perdo (Grom) O. Mul fo. jenise- 


yensis Skv., 94. 
pseudogibba Skv. 94. 
Rosacew, 179. 


ROSARIO, ISABEL F. DEL, see Олтлилл, 


DEL Rosanto, Carbo, and ALGARAZ. 
5 
Saccharum officinarum Linn., 236, 289, 243. 
318, 819. 


spontaneum (1.) subsp. indicum Hack. 
13, 236, 239, 243, 318, 319. 

Saccharomyces. есте n4, 

с, Th 183. 

Salmonella. gallinarum, 117. 

SALUD, ERLINDA iL, sce Lug. 

and Rigor 

an Merr 826, 

Sandoricum Koetiwe (Burm. 6.) Merr, 326, 

San Francisco, 328. 

SANTAMARIA, P. 

АША, ALQUEZA, amd 

Santol, 326. 

SANTOS, ALFREDO С. sce Lizaxnen, SAN- 

тоз, SALUD, and таба. 

Sapindacem, 169, 

Sarcochilus pallidus Віт.) Reich, 156. 

Sclerotium rolfsi, 158. 

SEVILLA-SANTOS, PATROCINIO, and 
ARACELI M. MONDRAGON. Studies 
on Philippine lichens, 1. Thin-layer 
chromutographic study of the ron- 

stituents of some lichen species, 297. 

SEVILLA-SANTOS, PATROCINIO and LY. 
DIA M. JOSON. Studies en Phi 
ippine lichens, Chemical consti- 
tuents of Physeia albicans and Phy: 
cia pieta, 1. 

SEVILLA-SANTOS, PATROCINIO, and 
ZOSIMA P. RERNARDO. Á study 
of the antibintic activities of Philip- 
pine streptomycetes, 115, 

SHEIK, МАРШ, ме Ульи, ViLLALUZ, 

Трка, SHEIK, and GONZAGA. 

Shorez astyloa Foxw., 176. 

guiso (ВКо.) Bim.. 173, 178, 185. 
negrosensis Гоха, 179, 181. 
inesuctas, 5. 
galphogastra Cam., 266, 269, 216. 
acthiopica Cam.) Balt, 289. 
ashmeadi Cam., 269, 
capensis (Cam.] Balt., 270, 
cambustus Сбт.) Baltu 270. 
ernesti (Cam), 210. 
greeni (Cam) Бан, 270. 
forentus (Sm) Balt, 270. 


DER, SA- 


A. see Биштө, SANTA- 
Рено, 


havilendi (Cam.) Balt., 270. 
lwehingensis (Сель) Halt. 970. 
erueticormis (Cam) Halt. 279. 
yatrous (Сат) Balt, го. 
rubriincatus (Cam. Ван. 270. 
Tugrifrona (Sm) Јан 770, 271. 
soduates (Gam.) Вања, 
тенот (Сето Batter. 
зөгтинх (Cam) R 


syleus (Cam.) Balt 
Ti-fasciatus (Сат) Balt., 274. 
Sipalphogastra, 276, 
ita, 826, 
Skeletonema, 218. 
costatum, 217, 
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SKVORTZOW, В. W, Diatoms from Yenisei 
River and its tributaries, middle part 
of Siberia, western Asia, 51, 

Solanum melongena L., 326. 

Sorghum, halepense (L.} Pers, 13, 286, 239, 
218. 


156. 
164. 


Spondia purpur 
Stachybotrys atra, 305. 
Staphylococcus aureus, T, 
Stauroneis anceps Ebr, 73. 
phoenicenteron Ehr. fe. brevis (Dipp.) 


ilust, 74 

hyenicentevon Ehv, fo, gracilis (Dipp.) 
ust, 74, 

phoenicenteton Ehr. var, signata Meist, 


50, 14 
Stenhania japonica (Thumb.) Miers, 163. 
Stephanodiscus astraea (Ehr.) Gron, 49, 
‹ 
astraea (Ehr) Grun. var. minutula 
(Kütz.) Grun., 63. 
astraea (ЕВЕ) Grun, var. simpler Skv., 


MCN : 
dubius (Frick) Hust. var. jenizeyensia 
Skv., 62. 
Stereocaulon sp, 289, 301. 
Stereum, 17 
Strelitzin nicolae Rex. 158. 168. 
regina Banks, 158, 159, 103. 
Streptomyces, 115-117, 120, 
Strombosia philippinensis, 174, 
Stronxylodon macrobotrys А, Gr., 103. 
Stylocoryne bispinosa бен, 203-29 
SUBIDO, P. S, A. SANTAMARIA, 
Kk. М. ACQUEZA, and A. C. PIZAR- 
RO, Plants injured by air poliu- 
fants, 328, 
Susarenne, 236, 239, 243, 
Sunflower, 236, 233. 
Surirella ‘ange: т. 101, 
angustata Kütz. fo. minula Skv., 101. 
biseriata Breb. filyons (Ehr.) Hust. 
fo. amphioxys (W. Sm.) Hust, 103. 
i Breb, var, constricta Gran.. 


318, 310. 


ве. 104. 
. Jeniseyensis Skv., 103, 
Gendanensis Sky. 102. : 

enris var. helvetien (Brun.) Meist. 


glabra 103, . 
ears УУ. Sm. var, Joniseyensis Skv,, 
mo. 102. 

linearis W. Sm. fo. obtusa Skv. et Mey. 
ба, 109. 
linearis W. Sm. var. spinosa Skv. 59, 
19 
108, 
var. erumena (Breb) Van 


var pinnata (W. Sm) 


ovata Kitz. 

Hust., 105 
robusta Ehr. fo. bankers 
robusta Ehr, var. splendida (Ebr) van 


Sv, 108. 


Heureka 103. 
turgida W. Sm. var. bicormita Skv., 201. 
turgida W, Sm. var. hyalina Sv. 101. 
turgida W. Sm. var. jenisciemeis SkY. 

101. 
turgida W, Sm. var. marginatula Skv., 
201, 
turgida W. Sm. var. subelliptice Skv., 
104. 
Sweet potato, 32: 
Symateplenra solea (Breb) W. Sm, var. 
jeniseyensis Skv., 100, 
Symbclla pscudolanceolata Shva 6, 
Srmphorema luzonicum (Bleo.) P. Vill, 163. 


Synedra 


goulard; 

gomardii (Breb.) Hust. var. jeniseyenais 
Sky., 66. 

gomandi {Breb.) Hust, var, mongolica 
(Sk.) Bk, 90. 

сакаа Kitz уйг. fragelarioides Gron. 
66. 

rumpens Kütz. var. meneghiniana Grun., 
66. 

tabulata Kütz. var, jeniseyensis 


- 58, 61. 
ulna (Nitz) Ehr. var. acutissima Skv., 


6 

ulna’ (Nitz.) Ehr, var, aequalis (Кб, 
Tast, 68. 

ulna (Nitz) Ehr. var. constricta Ocs- 
лар, 67, 

ulna (Kitz) Ehr, var. danica Kütz.. 68. 

uina (Nitz,) Ehr, var. jentseyensis Skv., 

ulna var. mongolica Skv., 66. 

umna (Nitz) Ehr, xar, oxyrhynchus 
Сани) van. Heur, fo. communis Skv.. 


ЦЭ 
ulna’ (Nitz) Ehr. var. spathulifera 
Gran, 68. 
uina (itn) Ehr. var. subaequalis Skv., 
ва. 
vaucheria (Kitz var. jeniseyensis Skv, 
66. 


T 


Tabellaria fenestrata (Lyngh.) Кш, 04. 


uman, 160. 

sraxaeam officinale Web., 1 

Tarrietia sylvatica (Vid) Merr» 188. 
axodium, 179, 198. 

Thalassiosira, 818. 

‘Thelepharacer, 


184, 


185. 
аура 


corrugata 


mulleri 
punieca F 
roseo: Tut, 18118 
aptum flavum, 19 


hoor 

Trirhonlol 

Tridax, 2i 1 

procumbens Linn. 280, 940, 213, 318. 
319. 

im pratense 1. 


‚ау 


Trifol 


UICHANCO, LEOPOLDO В. Response of 
some plant end animal species to phy- 
sionl stres tropica! anviron- 
ment, 155. 


338 


Ulmus, 183, 194. 
Urai, 12, 13, 236, 239, 243, 318, 319. 


Usnen elmeri, 301. 
flexilis Stir, 208, 299, 301. 


258. 
Kremp, 298, 901. 
japonica, 201. 
montagnei, 299, 
orientalis, 301. 
sp. 297, 299. 
sauarrosn Vain, 298, 301. 
Uvaria rufa Bim., 151-15: 


У 


Vanda Agnes Joaquim, 
caerulea, 156. 
тта Van Devent, 156. 
lamellata ла. 156. 
Loh., 156. 
manila, 150. 
Nelly Morl., 156, 157. 
rotsehildian», 
sanderiana Reich., 155- 
Verbenacew, 163. 
VILLALUZ, D. К. ANTONIO VILLALUZ, 
BIENVENIDO LADRERA, МАРШ 
SHEIK, and ALEJANDRO GONZA- 
GA. Reproduction, Загулі develop- 
ment, and cultivation of sugpo (Pena. 
eus mondon Fabricius), 205. 


165, 167. 
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VILLALUZ, ANTONIO, sce VILLALUZ, 
LADERA, Sitttk, and GONZAGA. 


igna sesquepedalis Fruw., 326, 
Vitis spp., 326. 


Voseanga africana Stapf., 217, 248. 
delichoealyx Quis, and Merr., 218. 


globosa (leo) Мет. 248. 
Sutifolia Quis. and Merr, 218, 
megacarpa Quis. and Мет, 248, 
sp, 247. 

У 


л bispinosa (Griff.) Kurz, 
Kurz, 


longiftora (Lamk.) 
scandens Roxb., 
siamensis (M 


Zou, эм. 


204, 


, 993, 


Yakal, 176. 

Yard krass, 13, 236, 239, 243, 318, 319. 

Yard long, 226. 

YUMUL, CONCHITA, R., sce FLORENTINO, 
Cinco, Jovex, Үомоз, Шахи 
кл, and JINENDZ. 


7 


Zea mays Linn, 236, 239, 213, 218, 319, 325. 
Zisaphus sp, 174. 
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